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SUMMARY 



The Big Sandy River Unit of the Colorado River Basin Salinity 
Control Program is predominately an agricultural area containing about 
1,227,500 acres. This area, consisting of portions of three counties, 
Fremont, Sublette, and Sweetwater, is primarily utilized by livestock, 
both cattle and sheep. Located within the approximate center of the 
area is the Eden Valley Irrigation Project, the subject of this 
salinity control study by the U.S. Department of Agriculture (USDA). 

Irrigation was introduced in the valley in 1886, when settlers were 
issued permits to divert water from the Big Sandy River. Due to project 
actions beginning with the Eden Irrigation" and Land Company in the early 
1900 's, the Rock Springs Land and Water Company and the Wyoming Land and 
Water Company in the 1930's, and the existing Eden Valley Irrigation and 
Drainage District, there has been an increase of irrigated land in Eden 
Valley to the present 15,700 acres. During 1962-1973, the Eden Valley 
irrigation project served an average of 84 farms, averaging 173 acres 
per farm. Total farm population is 279 people; 79 of the 84 operators 
currently are part-time farmers. 

Mineral resources in the upper Green River Basin and the emphasis 
that is being placed on those resources have produced an intensification 
of mineral investigations in the Big Sandy River Unit Study Area. These 
investigations have included seismographic studies using the drilling 
and explosive charge technique. There are no mines in the Study Area at 
the present time. 

Under the Colorado River Basin Salinity Control Act (Public Law 
93-320), USDA's Soil Conservation Service (SCS) had the responsibility 
for studying the effects of on -farm irrigation improvements to reduce 
salinity loadings to the Colorado River. Under the same authority, 
Interior's Water and Power Resources Service (WPRS), formerly the Bureau 
of Reclamation, is currently studying off -farm conveyance and storage 
system improvements and their effects on salinity contributions to the 
Colorado River. 

In carrying out this study, basic data was gathered from the WPRS a 
United States Geological Survey, Bureau of Land Management, Wyoming 
State Engineer's Office, Water Resources Research Institute of Wyoming, 
and the Eden Valley Irrigation and Drainage District. SCS conducted 
special surveys and investigations to obtain other necessary data for 
this study. These included discussions with farmers to inventory pre- 
sent irrigation practices, stream and drainage flow measurements, and 
compiling data on the soils and geology of Eden Valley. 

Using this basic data and a data base period of 1960 through 1977, 
it was determined that the Big Sandy River contributed about 149,200 
tons of salt annually into the Green River and the Colorado River system 
Most of the salt is leached from the underlying Bridger and Green River 
marine shale formations, and carried to the Big Sandy River by under- 
ground aquifers. Excessive irrigation on highly permeable soils and 
irrigation delivery system seepage provide water for deep percolation to 
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the underground aquifers. Of the total Big Sandy River system salt 
output, it is estimated that through the base period of 1960-1977 return 
flows from the irrigation delivery system seepage and deep percolation 
from on-farm irrigation practices contribute about 124,900 tons annually 
Natural runoff, erosion, and seeps contributed an additional 24 300 
tons annual ly, 

A local Coordinating Committee, comprised of two board members of 
the Eden Valley Irrigation and Drainage District, all of the board of 
fZ^hfi? f - r ^ Bi9 s f d V Conservation District, an appointed member 
from the Uyoming Governor's Office, and a representative from the WPRS 
provided general guidance and a vehicle for local citizen input The ' 
Coordinating Committee reviewed the basic data and recommended several 
on-farm irrigation management alternatives to increase irrigation 
efficiencies and reduce deep percolation losses. In addition, the Coor- 
dinating Committee requested that land retirement and irrigation retire- 
ment alternatives also be analyzed. Eleven separate alternatives were 
analyzed and presented to the Coordinating Committee and at a public 

se'n rS 9 Qu e &nnn?rlV f ^ U %" C ^^ the Coordinating Committee 
sent a questionnaire to all landowners to obtain their preferences. 

As a result of the questionnaire and public meetinq a landownpr 
preferred alternative (Alternative 11) and landowner preferred modi^ed 
H 1Ve , (AUerr) fy e 12) were Cumulated. These al erlntives were 
ma iUvT^V* * subs ? u nt P"1c meeting. General cnsen us 
" IL landow " ers 2 nd the Coordinating Committee was to 
andowner Preferred-modified alternative" (Alternative 

:sirjjr,n:sr S i 
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Alternative 2 

Alternative 3 

Alternative 3A 

Alternative 3B 

Alternative 4 

Alternative 5 

Alternative 6 
Alternative 8 
Alternative 9 
Alternative 10 

Alternative 11 
Alternative 12 



- Improved Water Management and Minimum Structural 
Improvements 

- Entire Project Area Sprinkler Irrigated (pumping 
plant and pipeline distribution system) 

- Entire Project Area Sprinkler Irrigated (six 
separate pumping plants and distribution systems) 

- Entire Project Area Sprinkler Irrigated 
(individual on-farm pumping) 

- 14,200 Acres Irrigated with Automated Border 
Systems and 1 S 500 Acres Sprinkler Irrigated 

- 50 Percent of Cropland Irrigated by Automated 
Border Systems and 50 Percent Irrigated by 
Sprinkler Systems 

- Land Retirement (acquisition of private land) 

- Irrigation Retirement (livestock operation) - (NED) 

- Irrigation Water Reduction (reduced water delivery) 

- Pump Saline Well Water to Sublettes Flat for 
Evaporation 

- Landowner Preferred (combination of alternatives) 

- Landowner Preferred-Modified (combination of 
alternatives, with three pumping plants and 
pipelines) 



Alternative 13 - 



Table 
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Environmental Quality (combination of Alternative 
4 and a reduced Alternative 10) 

Summary of Alternatives (costs, benefits, 
and impacts of the alternatives analyzed) 



NOTE: With the exception of the irrigation retirement Alternatives 
5 and 6 3 all alternatives evaluated and displayed in Table S-l 
assumes that the existing Agricultural Conservation programs as 
administered by the Agricultural Stabilization and Conservation 
Service (ASCS), with technical assistance provided by the Soil 
Conservation Service (SCS), will continue to be offered and 
utilized at the same rate as in the past few years. 

Alternatives 2 through 13, as displayed in Table S-l, used 
Alternative 1 Future Without a Project (No Action) as an 
evaluation base. All values shown in the table are incremental 
to Alternative 1 . 
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Implementation of the Landowner Preferred-Modified Alternative 
(Alternative 12) would result in a reduction of 113,370 tons of salt per 
year in the Big Sandy River, a decrease In salinity in the Green River 
at the town of Green River, Wyoming, of 60.92 milligrams per liter, and 
a decrease of 14.30 milligrams per liter at Imperial Dam, on the lower 
Colorado River. The land remaining under irrigation would also have a 
benefit of increased crop yield. No range or forest land would be 
treated under this alternative. Mitigation would be provided to offset 
the significant wildlife, wetland, and upland game habitat that would 
be impacted. No, known unique cultural 3 historical, archeological , or 
natural resource would be disturbed by the implementation of this 
alternative. Prior to implementation, a cultural resource inventory 
will be made and regulations concerning historic and cultural properties 
will be complied with. 

The total estimated cost of implementing Alternative 12 would be 
about $35.9 million. This includes approximately $28.8 million for 
irrigation retirement on 13,700 acres, $5.5 million for structural 
improvements of the irrigation systems on the remaining 2,000 acres, 
and $1.6 million for measures to offset the adverse effects to wetlands 
and associated wildlife habitat. 

This study surfaced many issues in regard to the various alternatives 
evaluated and presented. Some of the issues which need to be considered 
are: 



Special legislation for authority and funds to re- 
al! or a substantial portion of present irrigated 



2) Changes of political philosophy and/or institutional 
arrangements concerning water rights and alternative 
uses of water. 

3) Implementing agencies and authorities. 

4) Landowners' inability to financially pay for operation, 

maintenance, and replacement of on-farm irrigation system 
improvements. 
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INTRODUCTION 



Authority For Study 

The Colorado River Basin Salinity Control Act (Public Law 93-320 
signed June 24, 1974) provides authority for the United States Depart- 
ment of Agriculture (USDA) to participate in the Colorado River Basin 
Salinity Control Program along with the United States Department of the 
Interior (USDI), and the Environmental Protection Agency (EPA), in the 
seven Basin states of Arizona, California, Colorado, Nevada, New Mexico, 
Utah, and Wyoming. Title II of the Act (Section 203) directs the Sec- 
retary of the Interior to cooperate with the Secretary of Agriculture 
in carrying out research, demonstration projects, and in implementing. 
on-farm irrigation improvement and water management practices and pro- 
grams which will further the objectives of the Salinity Control Program 
upstream of Imperial Dam on the Colorado River. 

The Big Sandy River Unit, Wyoming (see Figure 1-1), is one of the 
diffused source control areas mentioned in Section 203 of the Act 
(Title II). This USDA study investigated the problems and formulated 
alternative plans to reduce salinity from the irrigated area. The 
alternatives developed include practices to improve on-farm irrigation 
efficiencies, land and irrigation retirement, and various combinations 
to reduce salinity. 

A Memorandum of Understanding between USDI and USDA, effective 
November 27, 1974, was entered into under the authority of the Inter- 
departmental Work Service Act of March 4, 1915 (38 Stat. 1084), as 
amended; the Economy Act of June 30, 1932, (31 U.S.C. Sec. 686); and 
the Colorado River Basin Salinity Control Act of June 24, 1974, 
(88 Stat. 266). A Memorandum of Agreement, effective March 27, 1975, 
was entered into between the Water and Power Resources Service (WPRS) 
and the Soil Conservation Service (SCS) to implement the specific 
cooperative activities called for under Title II of the Colorado River 
Basin Salinity Control Act. SCS River Basin Surveys and Investigations 
are authorized under Public Law 83-566 (Section 6), with added planning 
authority under Public Law 93-320, Section 203(a)(l) and (b)(l). 

The SCS had leadership for this USDA Study. The investigations 
were carried out using information developed from ongoing assistance 
programs, research, and demonstration projects of the WRPS, Environ- 
mental Protection Agency, Science and Education Administration, Office 
of Water Resources Research and Technology, University of Wyoming, and 
the Wyoming Natural Resources Board. 

Objectives and Scope 

The overall objectives of the USDA's participation in the salinity 
control study were: (1) to determine the contribution of salt loading 
from the irrigated cropland and related upland range areas; and, (2) to 
determine the opportunity for reducing salt loadings to the Big Sandy 
River and the downstream river system. 
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FIGURE 1-1 



LOCATION MAP 

BIG SANDY RIVER UNIT 
FREMONT, SUBLETTE.SWEETWATER COUNTIES, WYOMING 



This study meets the primary objective of salinity control planning 
as set forth in Public Law 93-320.. Salinity control contributes to the 
water quality improvement aspects of the Environmental Quality (EQ) 
objectives, as described in the Principles and Standards for Planning 
Water Resources published by the U.S. Water Resources Council. Public 
Law 93-320 also recognizes the contributions to be made to the National 
Economic Development (NED) objective, since improved water quality and 
water conservation, have significant economic benefits. Components of 
the NED and EQ objectives of this study can be specified as follows: 

National Economic Development (NED): 

1. Reduce salt loading to the Colorado River. 

2. Improve irrigation efficiencies (reduce deep percolation). 
Environmental Quality (EQ): 

1. Reduce salt loading to the Colorado River. 

The scope of the study, through interagency participation and public 
involvement, provided for the development of alternatives to reduce salt 
loading from the Big Sandy River. 

Projects and Programs of Other Agencies 

The WRPS is also conducting preliminary investigations for salinity 
reduction for the Big Sandy River Unit. Their primary work has consisted 
of identifying the saline aquifers that contribute the bulk of the salt 
load to the Big Sandy River and determining the mechanisms by which these 
aquifers are recharged. The potential of intercepting these aquifers 
prior to their discharge into the Big Sandy River has been examined and 
an experiment in desalting by natural freezing was conducted. 

The WPRS drilled a total of 92 test wells between 1975 and 1978 to 
locate and characterize the various saline aquifers. These holes range 
in depth from 30 to 300 feet and cover an area that extends from the Big 
Sandy Reservoir to the Gasson Bridge, on the Big Sandy River, a distance 
of about 25 miles. These wells are being monitored for water level and 
quality. Pumping tests have been completed on 72 of the test wells, 
with the remainder to be tested during 1980. 



The bulk of the aquifer discharge occurs along a 15-mile reach of 
the Big Sandy River In the form of seeps, springs, and flowing wells, 
which have a total discharge of about 25 cubic feet per second Three 
5-inch diameter wells were drilled near some of the larger seeps in the 
Big Bend" area between Simpson Gulch and Gasson Bridge. These wells 
were tested with 5-day pump tests at rates from 825 to 2,700 gallons per 

I! 1 "* Inn M Ot ?i d l? sol y ed So1ids concentration varied from 4,000 mg/1 
to 5,500 mg/1. The flow in the seep area was dramatically reduced 
during the pump tests. 

Results of these pump tests indicated that large diameter hiah 
producing wells could be used to intercept saline i tru ons alo the 

ati^fartnrv 1 , ]?n P ? al V^ Sal1 . ne Water reniains a '^ hurdle to 
a sat sfactory salinity control project. In 1974, an atmospheric freezimi 

experiment was attempted to separate fresh water and brine The experime 
encountered problems with maintaining equipment operating nderfree'inq 
conditions, separating the brine flow, evaporation of brine and most 
importantly, pointed out the need for lined collection ponds 
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CHAPTER 1 
PROBLEMS AND NEEDS 



Salinity Problems 



Prior to irrigation, small springs along the Big Sandy River were 
observed by early ranchers. These springs produced minimal amounts of 
water and salt from the underground aquifer. However, due to irrigation 
and resulting deep percolation, additional water is being transported 
through the underground aquifer and out of the springs into the Big 
Sandy River. In addition, several wells have been drilled that allow 
water to flow into the river. This additional water is dissolving large 
quantities of salt from the bedrock aquifer, which is made up of the 
Green River and Bridger Rock formations. Table 1-1 shows the 18-year 
(1960 through 1977) water budget tabulation. Figure 1-1 shows a sche- 
matic flow diagram of the water budget as averaged for the 18-year period 
Annual salt contributions to the Big Sandy River are shown in Table 1-2. 
The average annual salt loading for the 18-year period, is estimated at 
149,200 tons (at Gasson Bridge). 

Irrigation Systems Analysis and Management Improvement Needs 

A canal and lateral system analysis was conducted for the historic 
water record (1960 through 1977 irrigation seasons) on the Eden Valley 
Irrigation Project. This analysis indicated that 82 percent of the 
water diverted from the reservoirs is being delivered to the farms. 

The average consumptive use required by crops grown in Eden Valley 
was estimated to be 1.17 acre-feet per acre for the 1960-1977 evaluation 
period. The average irrigated acreage for this period was 14,320 acres. 
Dividing the consumptive use of water by crops by the total water 
delivered to the farm, an average on-farm irrigation efficiency of 35 
percent was derived. This indicates the overall project efficiency to 
be approximately 29 percent, using an 82 percent conveyance efficiency 
(see Table 1-3) . 

The water not used by the irrigated crops (71 percent) can be 
accounted for by (1) phreatophyte use, (2) evaporation from reservoirs 
and ponds, and (3) drainage ditch and deep percolation return flows to 
the Big Sandy River. 

It should be noted that the irrigated acreage has 'expanded with 
about 15,700 acres being irrigated in 1979. The land use distribution 
for the 15,700 acres is shown in Table 1-4. 

The present land use was the basis for the water budget developed 
that shows the water requirements for irrigation (See Figure 1-1). The 
species of forage presently grown have proven to be the most efficient 
utilizers of water. Over long periods of time, ranches have selected 
the species that are adapted to the 90-day growing season, soils, and 
to the available water supply. 
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BIG SANDY RIVER UNIT SALINITY STUDY 
SCHEMATIC WATER BUDGET 

Average Annual Volumes 

(Acre-feet) 
1960-1977 Period 



Big Sandy 6 Eden Valley 
Reservoirs 



FIGURE 1-1 



Reservoir Evaporation 
6,810 



Increased Reservoir 
Storage 230 



Canal Loss 
10,210 



80,740 



57,620 

to irrigation 

Canals 


Laterals 



Phreatophyte 
Use ( Irrigated 
related) 



Groundwater to 
storage 3,470 




Res. 

Seepage* 
6,000 



On Farm Field 
25,540 



On Farm Ditch 
LOSS 5,220 



Tallwater Return 
5.320 




5,830 

from tributaries 



Groundwater Return 
14,870 



Groundwater Return 
9,400 



Phreatophyte use (natural) 
6,300 



Simpson Gulch 



Gasson Bridge 



Table 1-2 Salt Load Analysis 1960-1977 Big Sandy River Unit Salinity Study, Wyoming 





Water I/ 


Water 


Difference 


Tons 2/ 


Tons 


Tons 




Volume 


Volume 


In 


of 


of 


of 


Year 


at 


at 


Volume 


Salt 


Salt at 


Salt at 




Gasson 


Simpson 






Simpson 


Gasson 




Bridge 


Gulch 




(7.96) 


Gulch 


Bridge 






Acre-Feet) 






(Tons)--- 




1960 


16,990 


11,145 


5,845 


46,530 


37,800 


84,330 


1961 


13,010 


8,202 


4,878 


38,830 


27,900 


66,730 


1962 


35,520 


26,516 


9,004 


71,670 


52,500 


124,170 


1963 


24,160 


16,862 


7,298 


58,090 


57,800 


115,890 


1964 


26,940 


19,159 


7,781 


61 ,940 


58,700 


120,640 


1965. 


45,940 


35,879 


10,061 


80,090 


72,700 


152,790 


1966 


49,280 


38,960 


10,320 


82,150 


75,100 


157,250 


1967 


60,570 


49,645 


10,925 


86,960 


77,700 


164,660 


1968 


49,640 


39,290 


10,350 


82,390 


78,600 


160,990 


1969 


72,070 


60,890 


11,180 


88,990 


87,200 


176,190 


1970 


30,580 


22,240 


8,340 


66,390 


68,300 


134,690 


1971 


41 ,980 


32,270 


9,710 


77,290 


75,300 


152,590 


1972 


76,110 


64,970 


11,140* 




92,500 


182,400 


1973 


58,170 


46,690 


11,480* 




100,600 


197,700 


1974 


65,850 


54,350 


11,500* 




100,800 


194,900 


1975 


57,910 


47 ,820 


10,090* 




98,500 


179,800 


1976 


54,400 


44,060 


10,340* 




105,700 


176,300 


1977 


34,150 


25,280 


8,870* 




70,640 


143,240 


TOTAL 










1,338,340 


2,685,260 


AVERAGE ANNUA 










74,350 


149J80 



]_/ Computed from volume at Gasson Bridge = 6.1045 x (Volume at Simpson Gulch) " 
(for 1960-1971), measured flow 1972 through 1977, 

2/ Mean annual salt concentration gain between Simpson Gulch and Gasson Bridge for the 
period of 1972-1977. The salt gain water factor is estimated at 7.96 tons per 
acre-foot. 

V Measured change from gages. 
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Table 1-4 Present Land Use Distribution 

Eden Valley Irrigation Project - 1979 

Big Sandy River Unit Salinity Study, Wyoming 



Land Use Acres Percent 

Border Irrigated 11,100 70.7 

Oats 700 

Alfalfa Establishment 700 

Alfalfa 4,800 

Tame Hay 4,900 

Sprinkler Irrigated 600 3.8 

Oats 60 

Alfalfa Establishment 60 

Alfalfa 480 

Sub-Irrigated 1,500 9.6 

Oats 100 

Alfalfa Establishment 100 

Alfalfa 600 

Tame Hay 400 

Pasture 300 

Combined Border-Sub-Irrigated 2,500 15.9 

Oats 100 

Alfalfa Establishment 100 

Alfalfa 1,200 

Tame Hay 600 

Pasture 500 



TOTAL 15,700 100.0 



Using the historic water supply and present 15,700 irrigated acres 
the present on-farm efficiency is about 39 percent with a project effi-' 
ciency of 32 percent. In addition, the water and salt budgets show that 
during the past few years salt contributions were greater than the 
1960-1977 18-year average. Using the present irrigated acreage and a 
balanced water budget, the revised annual salt budget would produce a 
157,600 ton output into the Big Sandy River. Under present conditions 

^o/?nn m ! ted that 133 ' 300 tons of salt a re a result of irrigation ' 
and 24,300 tons are a result of runoff, erosion, and natural seeps 
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If irrigation in the project area were completely eliminated, it is 
estimated that the contribution of salt from runoff, erosion, ana 
natural seeps would increase to 32,700 tons. The increase, from 24,300 
tons to 32,700 tons, is a result of lowering the water table, allowing 
the natural interaction of the river and the aquifer flow to occur. 

Improved water management is needed throughout the irrigation 
conveyance, distribution, and application systems. Emphasis would be 
directed toward diverting the correct amount of water for plant require- 
ments and avoiding seepage and resulting deep percolation losses. 
Because salt pickup to the Big Sandy River is from the underlying 
soluble sediments, the overall system analysis for improvement would 
be geared to efforts toward reducing deep percolation and return flow 
to the stream system. 

Diffused Area Watershed Management 

The evaluation indicates that contribution of salt to the Colorado 
River system by the range areas above the irrigated cropland is generally 
low. Since only minimal salinity reduction benefits from improving range 
areas could be expected, no treatment measures have been proposed for 
this area. 
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CHAPTER 2 
PROGRAM DEVELOPMENT AND STUDY PARTICIPATION 

Colorado River Water Quality Improvement Program 

Recognition of the potential water quality problems in the Colorado 
River Basin was made as early as 1903, with the initial work to identify 
allowable salinity levels for maintenance of crop production under 
irrigation. At that time a limited amount of water sampling and analyses 
were being performed, primarily by the Geological Survey. The main 
purpose of the early tests was to evaluate the suitability of the water 
supply for irrigation and other uses. In time, it became quite clear 
that a gradual increase in salinity had taken place as a result of 
water resource development. 

Salt concentrating effects are produced by evaporation, trans- 
piration, and diversion of high quality water out of the basin Also 
salt loading effects occurred through the addition of dissolved solids 
to the river system from both natural and manmade sources. Because of 
the wide fluctuations in concentration from natural causes, the develop- 
ments on the river, particularly the larger reservoirs, produced off- 
setting beneficial effects by stabilizing the quality of water. 

Prior to the authorization of the Colorado River Storage Project 
and participating projects, it was evident that these major actions 
would result in increased consumptive use of the water both within and 
outside the Colorado River Basin. With this added use of water signif- 
icant increases in salinity levels could be expected. Congress directed 
that specific studies be made of the water quality problem and that con- 
trol plans be developed in deference to the concern of the people of the 
Basin and the users of the Colorado River water. 

As a result of the Congressional requirements, a basic network of 
water quality stations were established at principal points throughout 
the Colorado River Basin. Analyses and studies were begun for the 
entire Basin. Biennial reports were started in 1963, and have continued 
since that time. The Colorado River Basin Water Quality Control Project 
was established in 1960 by the U. S. Public Health Service. The project 
functions were later transferred to the Federal Water Quality Administra- 
tion (FWQA) within the Department of the Interior and, subsequently, 
transferred to the Environmental Protection Agency (EPA). The early 
project investigations assisted in identifying many of the water quality 
problems of the Basin. In 1963 efforts were directed toward evaluating 
salinity problems. 

In 1968 the FWQA and the Bureau of Reclamation (USBR) initiated a 
joint reconnaissance salinity control study in the Upper Basin to 
identify potential controllable sources of salinity, make preliminary 
assessments of the technical feasibility of the control measures, and 
derive initial cost estimates for installation and operation of such 



2-1 



measures. Also in 1968, the two agencies cooperated to develop a 
proposed salinity control plan of study for the entire Colorado River 
Basin. With the Federal reorganization activities which transferred 
the responsibilities of FWQA to the newly established EPA, the program 
became inactive. 

Subsequently, the Colorado River Board of California undertook 
studies of the salinity problem and issued a report in 1970 entitled 
"Need for Controlling the Salinity of the Colorado River." The EPA 
completed a report on the studies. It was this report entitled "The 
Mineral Quality Problems in the Colorado River Basin," dated 1971, which 
set the stage for the enforcement conference. Under the direction of 
the Water Resources Council, a State-Federal interagency group prepared 
a framework program for the development and management of the water and 
related land resources of the Lower Colorado Region. This report 
recognized the salinity problem in the Basin and recommended continuing 
studies of the Region's increasingly complex water quality problems. 
Concurrently, the Water and Power Resources Service (WPRS), with the 
assistance of the several States involved, developed a program for 
investigating methods of controlling the salinity of the river. 

In 1972, the United States entered into an agreement with Mexico 
(Minute Number 242). Minute Number 242 contains the following provision 
"... the United States shall adopt measures to assure that by no later 
than July 1, 1974, the water delivered to Mexico upstream from Morel os 
Dam will have an average annual salinity of not more than 115 ppm, plus 
or minus 30 ppm, over the annual average salinity at Imperial Dam". 

As a result of Minute Number 242, Congress enacted the Colorado 
River Basin Salinity Control Act (Public Law 93-320) on June 24, 1974. 
Public Law 93-320 consists of two parts: Title I, which deals basically 
with salinity control from the Well ton-Mohawk Irrigation and Drainage 
District in Arizona, and other activities below Imperial Dam; and 
Title II, which directs the Secretary of the Interior to implement a 
basinwide salinity control program. Title II includes authorization for 
the implementation of four salinity control units and directs that 
planning be undertaken for twelve other units. The Big Sandy River Unit 
is one of the twelve named to be investigated and planned for salinity 
reduction to the Colorado River. 

The Soil Conservation Service (SCS), the Science and Education 
Administration, and the Agricultural Stabilization and Conservation 
Service have been participating in implementing Title II of the Act. 
A Memorandum of Understanding setting forth cooperation between USDA 
and the Department of the Interior has been executed, as well as a 
specific Memorandum of Agreement between SCS and USBR for specific 
Title II activities under the Act. 

A final program environmental impact statement (EIS) was prepared 
tor the Colorado River Water Quality Improvement Program by the USBR 
and the SCS in support of Title II of the Act. A draft EIS was made 
nn^rl% iQ7. ^^.^^onmental Quality (CEQ) and the public 
on March 5, 1976. The final program EIS was filed with CEQ on May 19 
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Big Sandy River Unit Interdisciplinary Study Team 

Coordination of USDA activities was accomplished through an Inter- 
disciplinary Study Team. This team consisted of members from the SCS 
State Office Staff in Casper; SCS Rock Springs Field Office; and the 
SCS Western Wyoming RC&D Project Office. Local members were named 
from the Big Sandy Conservation District and the Eden Valley Irrigation 
and Drainage District. State and other federal agencies that assisted 
included the Wyoming State Engineer's office; Wyoming Department of 
Agriculture and Conservation Commission; University of Wyoming; Wyoming 
Game and Fish Department; Fish and Wildlife Service; WPRS; Bureau of 
Land Management; Economics, Statistics, and Cooperatives Service; 
Science and Education Administration; and the Forest Service. Approx- 
imately 14 coordination and information meetings were held with state 
and federal agencies between February 1977 and April 1979. 

Local Coordinating Committee 

A Local Coordinating Committee, whose representation includes two 
board members of the Eden Valley Irrigation and Drainage District, the 
board of supervisors for the Big Sandy Conservation District consisting 
of five members, a member of the State Engineer's staff appointed by the 
Governor's office, a representative from the WPRS, and SCS personnel, 
took an active part in the development and review of the salinity 
reduction alternatives. During the course of the study numerous meetings 
were held with the Local Coordinating Committee to review the progress 
of the study and provide guidelines and inputs. Various alternatives 
for salinity reduction were suggested by the Committee, which were 
analyzed and presented. 

Public Meetings 

Three public meetings were held for the purpose of providing 
information, review of alternatives and soliciting comments or 
suggestions. The initial public information meeting was held at Farson, 
Wyoming on March 24, 1977, to give an overview of the Big Sandy River 
Salinity Study. On March 8, 1979, a public meeting was held at the 
Farson School at which results of the study were presented, outlining 
11 alternatives for salinity reduction. Because of comments received 
at this meeting the Local Coordinating Committee elected to send a 
summary of the various alternatives and a questionnaire to all the 
landowners in the valley. The questionnaire asked the landowners 
which alternative they would prefer to see implemented. Responses to 
the landowner questionnaire are shown in Appendix B, page B-l . 

As a result of the responses to the questionnaire, two additional 
alternatives were analyzed. A third public meeting was held on April 23, 
1979, at which the results of the landowner questionnaire were discussed. 
The two additional alternatives were presented and previous alternatives 
were reviewed. In response to discussion at this meeting a Landowner 
Preferred-Modified Alternative (Alternative 12) was selected as pre- 
ferred and has been, used for comparison of impacts against the NED and 
EQ alternatives (See Figure 3-5). 



The Wyoming Congressional Delegation sent a personal letter 
to each landowner in which was stated, "We are following the 
matter closely and when the Secretary's recommendations come to 
Congress, we will be in a position to express your thoughts and 
concerns on this matter". (See letter dated May 23, 1979 in 
Chapter 5. ) 

Interagency Archeological and Fish and Wildlife Coordination 

The Wyoming State Archeological and Historic Preservation 
Officer has been notified of the salinity study, along with pro- 
posed structural measures which may result from the salinity 
reduction alternatives. Consultation has also been held with 
the Fish and Wildlife Service and the Wyoming Game and Fish 
Department concerning endangered and threatened species for the 
project area, along with several meetings for development of 
wildlife mitigation plans. 
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CHAPTER 3 
ALTERNATIVES AND THEIR IMPACTS 

This chapter presents alternatives considered to reduce salt loading 
problems identified in Chapter 2. Alternatives 1 through 13 are briefly 
described in this chapter. The alternatives provide a wide range of 
potential actions and evaluations from no project action to increased 
on-farm irrigation efficiency to irrigation or land retirement An 
economic display was prepared to show the relationship between" itemized 
benefits and cost of each alternative. It should be noted that Alter- 
native 7 set up to be "partial land retirement", was not evaluated 
because of similarity to Alternative 11. 

The economic impacts (benefits) for each milligram per liter change 
of salt concentration at Imperial Dam on the Colorado River have been 
determined to be $416,000 per mg/1 (1979 dollars). The source of this 
data is from Salinity Management options for the Colorado River--Damaqe 
Estimates and Control Program Impacts, June 1979, prepared by consortium 
of Water Resources Centers in the States of Arizona, California, Colorado, 
and Utah. This value comes from effects salinity has on public water 
ru PP i e Ll or IIlunic / iP^ and agricultural uses in the Lower Colorado River, 
The 12,495_per mg/1 (1979 dollars) value is based on agricultural, munic- 
ipa.l, and industrial damage reduction at Green River, Wyoming Other 
economic benefits come from increased crop production due to increased 
irrigation efficiencies. 

The utilization of the rangeland within the Big Sandy River Unit 
associated with the Eden Valley Irrigation Project will not be effected 
by Alternatives 1, 2, 3, 3A, 3B, 4, 5, or 9. The present use of the 
rangeland is expected to continue. Alternatives 6, 8, 10, 1], 12, and 
13 will affect rangeland and rangeland use. The effects on rangeland 
will be discussed in each of the aDDrooriate a*ltprnat-ivp<: 



In the display of impacts part of this chapter the NED, EQ and the Land- 
owner Preferred-Modified Alternatives are presented and evaluated in 
detail. The NED Alternative is Alternative 8 and the EQ Alternative 
(Alternative 13) is a combination of Alternatives 4 and 10. 

Alternatives Considered to Reduce Salt Loading Problems 
Alternative 1 - Future Without a ProjectNo Action 

This alternative was prepared to develop a base for the study. 
It shows that irrigated agriculture can be expected to net an average 
income of about $47.00 per acre per year. The present average on-fartn 
irrigation efficiency of 39 percent and an overall project efficiency 
of 32 percent would be expected to continue. Present salt delivery to 
the Big Sandy River is estimated at 157,600 tons per year, of which 
133,300 tons are the result of irrigation. 

It is anticipated that the future without a project condition will 
be the same as the present condition. Therefore, project irrigation 
efficiencies and salt contributions are projected to continue in the 
future as they presently occur. 

Alternative 2 - Minimal Structural Improvements 

This alternative consists of cleaning out farm head ditches so that 
they will have the capacity to carry a flow of six cfs. In addition, 
concrete turnout gates would be installed on approximately 40 percent of 
the project area. The remaining project lands (60 percent) have existing 
improved turnout gates. To improve efficiency and on-farm irrigation 
water management, 2,500 acres of land will be leveled. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply, nesting structures, nesting islands, excavated potholes, fences) 
on 180 acres of existing wetlands. A total of 90 acres of adjacent 
terrestrial habitat would be acquired and added to the wetland areas, 
to be managed as public land. Existing wetlands are Types 3 and 4, with 
an average size of 30 acres. Water not diverted to the farmland because 
of improved irrigation efficiency, would be stored in the existing reser- 
voirs for use during water short years and to add to the existing fisheries 
pool during excess water supply years. 

On-farm irrigation efficiencies would increase from an average of 
39 percent to 41 percent, and project efficiency from 32 percent to 34 
percent. Salt loading to the Green River would be reduced from 157 600 
tons per year to 154,900 tons per year. Total dissolved solids would 

* ^ at Imper1al ^ &nd K2 mg/1 at Green River! 
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(SCALE: Hundred Thousand Dollars) 



Alternative 3 - Sprinkler Irrigation 

This alternative would convert all the irrigated "lands in the 
project area to a sprinkler irrigation system. A 6,400 H.P. pumping 
plant would be required to provide pressure to operate the sprinkler 
system. The entire distribution system would be through pipelines. 
Either siderolls or center pivot systems would be used. 

It should be noted that during development of this alternative 
the first consideration was for a gravity pressure sprinkler irrigation 
system from the existing storage reservoir. It soon became apparent 
that there was insufficient head to operate the sprinklers. Therefore, 
a pumping plant was added to boost the existing pressure to make the 
sprinkler system operate efficiently. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply, nesting structures, nesting islands, excavated potholes, and 
fences) on 862 acres of wetlands. A total of 430 acres of adjacent 
terrestrial lands would be acquired and added to the wetland areas to be 
managed as public lands. Existing wetlands include; 180 acres of Types 

3 and 4, averaging 30 acres in size, 177 acres of Type 11 , averaging 

4 acres in size, and 505 acres of Types 9 and 10, averaging 45 acres in 
size. 

Water not diverted to the farmland because of improved irrigation 
efficiency, would remain in the existing reservoirs as carryover stor- 
age for irrigation use, during water short years. Excess water in the 
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reservoirs would be released on a schedule proposed by FWS, WGF, and 
SCS to enhance fish habitat and reduce downstream flood damages. 
The following schedule is an example of how the excess water could be 
released during an average water year. 

May through November 24 - 25 cfs 

November 25 through April 20 - 15 cfs 

April 21 through April 30 (10 days) - 186 cfs 

On-farm irrigation efficiencies would increase from an average of 
39 percent to 68 percent, and project efficiency from 32 percent to 68 
percent. Salt loading in the Colorado River would be reduced from an 
average of 157,600 tons per year to 61 ,300 tons per year Total dis- 
solved solids would be reduced by 10.53 mg/1 at Imperial Dam, and 49. J/ 
mg/1 at Green River, Wyoming. 

This alternative was presented at the public meeting, recognizing 
that the average annual cost to provide the irrigation improvements, 
including operation, maintenance, and replacement costs exceed the 
average annual benefits. 

The following graph is an economic display of annual benefits and 
costs for Alternative 3. 
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Alternative 3A - Sprinkler Irrigation 

This alternative would convert all the irrigated lands in the project 
area to sprinkler irrigation, Either siderolls or center pivots would be 
used. The major canals and most of the laterals would remain unchanged. 
Six pumping plants would provide the pressure for sprinkler irrigation 
to groups of farms* 
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The mitigation measures for this alternative are the same as those 
shown for Alternative 3. 

On-farm irrigation efficiencies would increase from an average of 
39 percent to 68 percent, and project efficiency from 32 percent to 50 
percent. Salt loading in the Colorado River would be reduced from an 
average of 157,600 tons per year to 104,700 tons per year. Total dis- 
solved solids would be reduced by 5.49 mg/1 at Imperial Dam, and 26.67 
ing/1 at Green River, Wyoming. 

This alternative was presented at the public meeting, recognizing 
that the average annual cost to provide the irrigation improvements, 
including operation, maintenance, and replacement costs exceed the 
average annual benefits. 

The following graph is an economic display of annual benefits and 
costs for Alternative 3A. 
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Alternative 3B - Sprinkler Irrigation 

This alternative consists of sprinkler irrigation throughout the 
entire project area. Each farm would have an individual pumping plant, 
located at the present farm headgate. An on-farm distribution pipeline 
would replace existing open ditches. The type of sprinkler system would 
be optional (sideroll, center pivot, etc.). This alternative would 
require a water wasteway system to be used should there be power failure 

The mitigation measure for this alternative are the same as those 
shown for Alternative 3. 
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On-farm irrigation efficiencies would increase from an average 
of 39 percent to 68 percent, and project efficiency from 32 percent 
to 50 percent. Salt loading in the Colorado River would be reduced 
from an average of 157,600 tons per year to 104,700 tons per year. 
Total dissolved solids would be reduced by 5.49 ing/1 at Imperial 
Dam, and 26.67 mg/1 at Green River, Wyoming. 

The following graph is an economic display of annual benefits and 
costs for Alternative 3B. 
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Alternative 4 - Automated Border Irrigation 
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May through November 24 - 25 cfs 

November 25 through April 20 - 15 cfs 

April 21 through April 30 (10 days) - 186 cfs 

On-farm irrigation efficiencies would increase from an average 
of 39 percent to 62 percent, and project efficiency from 32 percent 
to 46 percent. Salt loading in the Colorado River would be reduced 
from an average of 157,600 tons per year to 115,100 tons per year. 
Total dissolved solids would be reduced 4.54 mg/1 at Imperial Dam, 
and 21.63 mg/1 at Green River, Wyoming. 

The following graph is an economic display of annual benefits 
and costs for Alternative 4. 
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Alternative 5 - Half of the Project Area Sprinkler Irrigated and Ha,lf 
Automated Border Irrigated 

This alternative was developed to show a combination irrigation 
system approach. Structural features would be the same as that de- 
scribed in Alternatives 3B and 4. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply, nesting structures, nesting islands, excavated potholes, fences) 
on 357 acres of existing wetlands. A total of 175 acres of adjacent 
terrestrial land would be acquired and added to the wetland areas, to 
be managed as public land. Existing wetlands include: 180 acres of Types 

3 and 4, averaging 30 acres in size, and 177 acres of Type 11, averaging 

4 acres in size. 
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Water not diverted to the farmland because of improved irri(j<il,ion 
efficiency would remain in the existing irrigation reservoirs for use 
during water short years. Excess water in the reservoir would be 
released on a schedule proposed by FWS, WGF, and SCS to enhmice fish 
habitat and at the same time reduce downstream flood dnnuitjas. Tin? 
following schedule is an example of how the excess water could be 
released during an average water year, 

May through November 24 - 25 cfs 

November 25 through April 20-15 cfs April 21 through April 

30 (10 days) - 186 cfs 

On-farm irrigation efficiencies would increase from mi average or 
39 percent to 65 percent, and project efficiency from 32 percent lo 1H 
percent. Salt loading in the Colorado River would be reduced ITI 
average of 157,600 tons per year to 109,620 tons per year Tola! 
solved solids would be reduced by 5,09 mg/1 at Imperial Dam, ,.ml 
mg/1 at Green River, Wyoming. 
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Alternative 6 - Land Retirement 
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Land retirement was evaluated assuming the ranchers and farmers 
moved from the land, which would then revert to native rangeland. 
Any rangeland presently utilized by ranchers or farmers would become 
available for use under the management of the appropriate government 
organization. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply from artesian or pumped wells, nesting structures, nesting islands : 
excavated potholes, fences) on 862 acres of existing wetlands. A total 
of 420 acres of adjacent terrestrial land would be added to the wetland 
areas, to be managed as public land. Existing wetlands include: 180 
acres of Types 3 and 4, averaging 30 acres in size, 177 acres of Type 
11, averaging 4 acres in size, and 505 acres of Types 9 and 10, averaging 
45 acres in size. 

Water from Big Sandy River and Little Sandy Creek stored in the 
existing reservoirs would be under the Wyoming State Engineer's 
jurisdiction. Any release schedule of the water from the reservoirs 
to enhance fish habitat and/or to reduce downstream flood damage would 
be made with the State Engineer on a year by year basis. The following 
schedule proposed by FWS 3 WGF, and SCS is an example of how the excess 
water (if not appropriated to another use) could be released during an 
average water year. 

May through November - 60 cfs 
November 25 through April 15 - 25 cfs 
April 15 through April 30 - 186 cfs 

Salt loading in the Colorado River would be reduced from an average 

of 157,600 tons per year to 32,700 tons per year. Total dissolved solids 

would be reduced by 16.04 mg/1 at Imperial Dam, and 67.4 mg/1 at Green 
River, Wyoming. 

The following graph is an economic display of annual benefits and 
costs for Alternative 6. 
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Land retirement was evaluated assuming the ranchers and farmers 
moved from the land, which would then revert to native rangeland. 
Any rangeland presently utilized by ranchers or farmers would become 
available for use under the management of the appropriate government 
organization. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply from artesian or pumped wells, nesting structures, nesting islands, 
excavated potholes, fences) on 862 acres of existing wetlands. A total 
of 420 acres of adjacent terrestrial land would be added to the wetland 
areas, to be managed as public land. Existing wetlands include: 180 
acres of Types 3 and 4, averaging 30 acres in size, 177 acres of Type 
11, averaging 4 acres in size, and 505 acres of Types 9 and 10, averaging 
45 acres in size. 

Water from Big Sandy River and Little Sandy Creek stored in the 
existing reservoirs would be under the Wyoming State Engineer's 
jurisdiction. Any release schedule of the water from the reservoirs 
to enhance fish habitat and/or to reduce downstream flood damage would 
be made with the State Engineer on a year by year basis. The following 
schedule proposed by FWS, WGF, and SCS is an example of how the excess 
water (if not appropriated to another use) could be released during an 
average water year. 

May through November - 60 cfs 
November 25 through April 15-25 cfs 
April 15 through April 30 - 186 cfs 

Salt loading in the Colorado River would be reduced from an average 
of 157,600 tons per year to 32,700 tons per year. Total dissolved solids 
would be reduced by 16.04 mg/1 at Imperial Dam, and 67.4 mg/1 at Green 
River, Wyoming. 

The following graph is an economic display of annual benefits and 
costs for Alternative 6. 



The following graph is an economic display of annual benefits and 
costs for Alternative 8. 
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Alternative 9 - Irrigation Water Reduction 

This alternative would limit the landowner to approximately 2.0 
acre-feet of water per acre per year. The landowner would sign an 
agreement to reduce water use to the specified amount. If the land- 
owner with the reduced water supply irrigated his total acreage and 
produced a crop, negotiations would be made for full compensation. 
If the landowner used the reduced water supply to only irrigate a 
portion of his Irrigated acreage, a reduced compensation would be 
made because more water would be going to deep percolation. This 
alternative would give the landowner various options to increase 
on-farm efficiency at his own discretion. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply, nesting structures, nesting islands, excavated potholes, fences) 
on 180 acres of existing wetlands. A total of 90 acres of adjacent 
terrestrial land would be acquired and added to the wetland area, to 
be managed as public land. Existing wetlands include 180 acres of Type 
3 and 4, averaging 30 acres in size. 

Water not diverted to the farmland would remain in the existing 
irrigation reservoirs for use during water short years. Excess water 
in the reservoir would be released on a schedule proposed by FWS, WGF, 
and SCS to enhance fish habitat and at the same time reduce downstream 
flood damages. The following schedule is an example of how the excess 
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dam would be required to provide storage capacity of approximnl-.oly 
32,500 acre-feet. The dam would provide a reservoir or lako of about 
8,000 surface acres. The resulting lake could be utilixod us ;i w.il'or 
fowl refuge. Preliminary soil testing in the proposed reservoir h.isi 
indicates the soils to have a very low permeability. Tho rosorvoir 
basin would become increasingly tighter as the soils arc exposed lo |-| 
saline water and lining would not be required. Technical expertise 
needed to design this waterfowl development can be provided by I h<> || 
Fish and Wildlife Service and the State of Wyoming. 

The Proposed Sublettes Flat Reservoir arid Waterfowl Kofu<j<! would 
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Alternative 11 - Landowner Preferred 

This alternative would retire from irrigation 13,700 acres of farm- 
land of which approximately 12 percent would sell their property and move 
arid 88 percent would retain ownership of land and discontinue Irrigation. 
The existing canal and lateral system would provide water to irrigate 
the remaining 2,000 acres. Of the 2,000 acres, 90 acres would have no 
structural improvements 420 acres would have minimal structural Improve- 
ments, 880 acres would have automatic border and sprinkler irrigation, 
and 610 acres would have a reduced water supply. 

The "Landowner Preferred" alternative represents the questionnaire 
response of 56 percent of the landowners, covering 10,300 irrigated acres 
(66 percent). Projecting the questionnaire results to the total irri- 
gated acreage indicates some 13,700 acres might retire from irrigation. 
The remaining 2,000 acres would continue to be irrigated. Thus, 13,700 
acres would revert to rangeland use. 

Mitigation to lessen overall adverse environmental impacts of this 
alternative would include installing wetland enhancement measures (water 
supply, nesting structures, nesting islands, excavated potholes, fences) 
on 862 acres of existing wetlands. A total of 430 acres of adjacent 
terrestrial land would be acquired and added to the wetland area, to be 
managed as public land. Existing wetlands include: 180 acres of Types 

3 and 4, averaging 30 acres in size, 177 acres of Type 11, averaging 

4 acres in size, and 505 acres of Types 9 and 10, averaging 45 acres in 
size. 

Water not diverted to the farmland as a result of irrigation 
retirement would be stored in the existing reservoirs and would be 
under the Wyoming State Engineer's jurisdiction. Any release schedule 
of the water from the reservoirs to enhance fish habitat and/or to 
reduce downstream flood damage would be made with the State Engineer 
on a year by year basis. The following schedule proposed by FWS, WGF, 
and SCS is an example of how the excess water (if not appropriated to 
another use) could be released during an average water year. 

May through November - 60 cfs 
December through April 15-25 cfs 
April 16 through April 30 - 186 cfs 

On-farm irrigation efficiencies would be increased from an average 
of 39 percent to 56 percent. Overall project efficiency would decrease 
from 32 percent to 20 percent. The reduction of project efficiency is 
a result of the seepage losses that would be encountered in the canals 
and laterals during delivery of water to the remaining 2 S 000 acres. 
Salt loading in the Colorado River would be reduced from an average of 
157>60Q tons per year to 87,400 tons per year. Total dissolved solids 
would be reduced by 9.69 mg/1 at Imperial Dam, and 39.25 mg/1 at Green 
River, Wyoming. 

The following graph is an economic display of annual benefits and 
costs for Alternative 11. 
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Land or irrigation retirement cost computed at $2 3 000 per Irrigated 
acre.^ This value was selected by the reponding landowners as being 
the minimum they would sell their holdings for. 



Alternative 13 (Environmental Quality) 



This alternative is a combination of Alternative 4 (Automatic 
Border Irrigation) and a modified Alternative 10 (Pumping Saline Water 
to Sublettes Flat Reservoir). All irrigation improvement features of 
Alternative 4 are included. In addition, approximately 6,900 acre-feet 
of water would be pumped from wells drilled in the seep area to Sublettes 
Mat Reservoir for storage and evaporation. An approximate 13.5-foot high 
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dam would be required to provide the storage capacity. The dam would 
provide a reservoir or lake of about 4,100 surface acres. The resulting 
lake could be made into a waterfowl refuge, therefore a iin'fhjntion plan" 
is not included in this alternative. 

On-farm irrigation efficiencies would increase from an average of 
39 percent to 62 percent. Overall project efficiency would increase 
from 32 percent to 46 percent. Salt loading in the Colorado Kivor 
would be reduced from an average of 157,600 tons per year to 73,400 
tons per year. Total dissolved solids would be reduced by 8.18 iwj/l 
at Imperial Dam, and 41.57 mg/1 at Green River, Wyoming. 

The following graph is an economic display of annual bonof i (:s and 
costs for Alternative 13. 
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Display of Impacts for NED, EQ, Landowner Preferred-Modified Alternatives 

The beneficial and adverse effects of these three alternatives are 
estimated and displayed in the following figures. In order to describe 
exoected impacts, the effects are evaluated from four viewpoints: 
(1) the national economy; (2) environmental quality; (3) the regional 
economy; and (4) social well-being. 

Beneficial effects appearing in the National Economic Development 
(MED) account reflect increased production of goods, services and gains 
in production efficiency. They are presented on an average annual 
basis. 

Adverse effects appearing in the NED account reflect the value of 
resources needed due to the plan element. The average annual costs in 
the accounts include, among other things, those for technical assistance, 
construction, operation, maintenance, replacement, and administration. 

Beneficial effects appearing in the Environmental Quality (EQ) 
account reflect contributions resulting from the management, preser- 
vation, or restoration of the environmental characteristics of an area. 
Adverse effects reflect deterioration in these characteristics. Since 
the nature of an effect whether it is adverse or beneficial --is often 
a personal judgment, no distinction is made on the nature of an effect 
in the EQ account. 

The procedures for measuring beneficial and adverse effects in the 
Regional Development (RD) account are generally the same as those for 
the NED account. Also included are the federal and regional or local 
share of the costs. 

Externalities were developed using multipliers from "Guideline 
5 Regional Multipliers, January 1977", published by the Water Resource 
Council. The externalities used included both positive and negative 
effects within the region (Wyoming) and to the Lower Colorado River 

Basin. 

Beneficial and adverse effects in the Social Well -Being account 
reflect impacts of an element on the amount and distribution of real 
income, of health and safety, and on educational, cultural, and social 
opportunities. 

Figure 3-5, at the end of the chapter is a summary comparison of 
economic, environmental, regional, and social effects of the three 
following alternatives: 

1 - National Economic Development (Irrigation Retirement 

Alternative 8) 

2 - Landowner Preferred-Modified (Alternative 12) 

3 - Environmental Quality (Alternative 13) 

Similar four-account display of impacts for Alternatives 2, 3B, 4, 
5, 6, 9, 10, and 11 are shown in Appendix C. 
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LANDOWNER P R E F E R R E D - H D 1 F 1 E D 
HATER DELIVERED To Aw CULTURAL LAND Bv PUMPS Ao PIPELINES FROH THE RIVEH 

FOUR ACCOUNT 0[SPLAY OF [HPACIS - fl,G S * HD y RIM UHIT SAL|1(m 5TUOY _ 



NflnONAL ECONOMIC DEVELOPMENT ACCOUNT 1 
Heaiure at Efftsti I EIIVIBOHJIEttTiL QUALITY (CCOUIfT 
C ^"=<"> (ave-ag, * Do ,Ur,l J/ Conner.., lAv-r^fi".? V ', !* C ' f 


1, Hi" vdluc of USE, i of increased 

1. Increased Agr kuUural Production 
Eden Valley I 34,200 

Z. Downs trca.71 Salinity Reduction 
a. Sta.te o:f Uyimliig 761,200 
b. Lover Colorado River Basin _5_,94B.BOO ?/ 

TOTAL DEHEFICIAL EFFECTS ' 6 jZ? ( i 


A. Irrigation 

1. Construction Cost 1 353 030 
(i4,Bea,500) 
2, Technical flsslstarce 49 210 
(1669.400) ' 
3. Operation 22 ,300 
(. Halntc-nancD 54 970 
5. ReplaccrtMt __JJLj655. 
Subtotal 1 504,1711 
B. Land or Irrigation Retirement 

1 . Retirement Cost 12 016 640 
(127,400,000] 
2. Administration 100.830 
(11.370,000) 

Si-tilotal \2, 117,470 
C. Wetland Mitigation 
1. Installation (H J16.7BO] $ 09,550 
J, Technical Assistance (H77,iJD> 13,050 
3. Water Cost 13,330 
4. Oiieratlon, Haintenante. S Replacr.nent 43j?GO 

Subtotal 1 15^.180 
TOTAL ADVERSE EFFECTS , 760,829 




. Quality 

f Irfrcl iniV ' 
air 

... 

fl. flraas of 
natural beauty 

C. Biological 
resources and 
selected eco- 
systems. 

IK Irreversible 
or 
Irretrievable 
cormt lirents of 
resourcoi. 


River at Imperial Can, California. 
?. Reduce Big Sandy River salt loading to the ftecn 
R1vor fron 157,609 tons annually lo 44,230 tons. 
3.. Increase hayland proJuction by an nerage of 0.170 
tons/ac./yr, for 2,000 acres. 
4. Conserve niter By lirprovlng an-fam Irrlgition 
Efficiency fror, 39', to 561 and project efficiency 
from 32! lo S6K for 2,000 acres Irrigated. 
5. Increase Big Sanrty River llo by 51 ,200 ac.ft./vr 
fron Qtg Sandy to Gasson Srldrie. 

1 . Clisnge 12,285 ac. of hayland to range or pauurela 
2. Improve visual quality of Big Sandy River fron 
Dig Sandy 0m downslrean by Increasing streanflaws 

1. Change 12,385 ac. of iiayland cover to range or 
paitureland. 
2. Change 2,4fi6 ac. of various needy ultcn banks and 
harder dikes lo rangeland. 
3. Change 370 ac. rcnalnlnj haylard Irrigated by 
flooding to son-e other Irrigation ret tod, 
4. Dry up saline seeps or reduce flows In seeps 
nelon the Gig Sandy Reservoir. 
5. Provide additional water for instresn fishery flow 
from Big Sandy floservolr to C-jison Bridge on 
release schedule reconended by the Wymlng Cane 
t Fish Oepartaent. 
6. Reduce water supplies to- 1,011) nelland ac. and 
c-llnlnate 2.765 wetland ac, of Types 1, 2, 3, 4. 
5. 10. and 11, 
7. Mlt1n.ale adverse effects on wetlands In id above ti> 
preserving and cnhanclni] B62 wetland ac. of Types 3 
4. 10, and 11 and adding and enhancing 430 ac. of 
adjacent terrestrial habitat lo wetland ccnple'CS. 
1. Consume and imdeler.nl ned a-ount of fossil fuels 
during construction and operation of project. 
;. Conrad libor for project operation and ra1mcnance. 


NET BF.NEFIC 




HIMUNIVL UEUELarrlENT nCCOUNT 
KCjiurc nf Effect! Hmiure of (its 
Cw^-jncrit i Malt of W,anln(| Hen nf N.itlon Cun-fomnts SIMC uf W,,, rlJ Dost of palter 


SOCIAl WELL-UtlNG "CCOL"H 
Ctvrpu.ni]nli Hcsiurp ill fife. I-, 


niN.EflCini EFflttS 
n, The value or inr.rii.ii.ci) 

1. Salinity reduction ( 7fil ,200 ?/ iG.34B.UOuy 
?. Irrigation <Z.QQO scrus) 43,260 - . 
3. Additional wages anil salaries 
accruing to the region from 

a. Project O1SF1 86,870 -96.HH1 
b- Wetland 1 Mitigation OMaR 43,260 -43,!60 

1. Indirect .icllvi tins 
aiinc fated vilh In- 

from Irrlgitlon and reduced 
danigei froi.i sollnl ty 
reduction. 1, 349, 790 1Z,7S3,240 
2. Returns due to change In 
cnplojrrctu. 1 ,033.200 - - 
3. Reinvestment of capital 
received for Irrigation 
retirement, maintaining 
livestock, -operations, land 
and faim InwoMffiftnU, etc. J_, 2113,1 00 - . 

Beriiffkial Effects Ui*W.?o lH!ii?.Li3.!fi 

TOTAL BENEFICIAL EFFECTS t26.199.5M 

Employment : 
KHEFlClflL EFFECTS unoc-YFdt 


AdVtBSf EfFlfTS ?J 
fl. The value of reiourtes tun- 
IrlbuLqd uiililn Ihf rcHkni. 

1. Multipurpose salijilty 
reduction and Ins tnl Utlon. 

a. Project Installation - - 1 2,374,fi70 
h. Wetland mltlijaflon - - B9.550 
c, Frojocl UIJR - - S6.870 
d. Wetland nltlijatlon OHilt - - 43,260 
Z. Project administration - . 16], HO 
3, Wetland mitigation Hater cosli - - 13,320 

II. The negative value of outputs ol 
users resldlnn In the region from 
nonetary eiternal dlicconomtes . 

1 . Indirect activities 
associated with decreased 
net roturni from agri- 
cultural production 13,741,200 ( . . 

2. Lose to region due to 
change In onployment. 1 ,16!) ,900 . . 

Adverse Effects H ,91 '1.100 IZJSQjSlQ 
TOtAL MSI j? ji94_,fliQ 
Hot Dcnellclal Effects {ZjWJjHO IliiPJLS 

Cnployment: 
WOHH-IEAHS 
ADVERSE EFFECTS _-_._ 


IJINEi JLlrtt AI.B ' " "' 


ill 11 r linn ia 
R. Ulq.hcallh. 


anil ;56 Jols In Lower Colorado Basin. 

1. BL-IJKJI into. bcncHu ( S l.EQJ .620 "' ' ' 1" 
ill Mr ihulcif ti, in,-n,,,(. ,| atl J5 rnl(oj: 

IHMI". /. < IMOHL srntnis m 

tLASilSl (LASS IUCOHE [Lf,^5 


L3 trtun 5. 000 17 |g 
5,0(10 to 15,000 71 to 
More than IS.CilO 1? 30 

1. r<ji<m lost! nt 54,914.100 ,,i 1 1 B( , t, or no b, mtffl-"- 


INCWlE >n IHCOH.E . ElEPIEFtfj it. 


less tban 5,000 17 
5,000 to 15,000 71 65 
Wore than 15.000 12 35 

1. Improve waterfowl hunting, 
2. 1 IT prove Streai fishing. 
3. Decrease fosqulto breeding areas. 
4. Increased output will be In livestock production. : 
5. Redaction In salt will decrease cost of water 1 
treatment while enhancing water quality. 
6. Agricultural production losses anount to 
11 ,206,900 annually due to reUr-ment of 
Irrigation waler. 


A. Decrease In number and 
type of JOD. 
1. Agricultural 9 Skilled 

NET BENEFIC1W. EFFECTS 
10.11 Semiskilled ?55.6S 
1.38 Skilled 


fl, Increase Irv nunbcr and types 
of jobs. 
1. Employment for weliflMd 0.71 Semiskilled - - 
litigation l.w Skilled 
2. Employment for project S.25 SenlsMlled 
construction 6.11 -.killed 
3. Enplo/wnt for project OHSR 0.69 Semiskilled 
4. Employment for ac-ccleratod 0.45 Semiskilled - - 
land treatment 2.25 i.illed 
5. Indirect activity 6,91) Semiskilled MS. SO 

TOTAL flENETIClAL EFTtCTS 40.11 Soil ski lied 255.6B 
. -. . 10.33 Skilled 


Mute: Lnd trsitment benaflti eviliitted. Land Irestraont costs ar 162,310 (Tecnnlcul Assistance). 
I/ 60 yetri at 7 5/8 percent Interest (0.07360). Price base 1979. 

y Source; Stllntty Manigement Option.* for the Colorado River - ftanigo estlmatei and control proorim Impact-s. June 1919. Consortium of 
Ha.tor Resources. Centers In Arizona, California, Colorado, and Utah. .-> 

~^ ^be'tfiracoruir r "" lted '" '"'""felunt local benefits to handle normal cost-jhaMng or CHIP, Undmners would be unable to pay for local 
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FIGURE 1-4 ALTERNATIVE 13 



ENVIRONMENTAL .QUALITY 
AUTOMATED BORDER AND SPH-IMKLEH IRBIGATION !Au, 4) MID SUDLRTTES FLAT RESERVOIR (REDUCED ALT, 10) 

FOUA ACCOUNT DISPLAY OF IMPACTS -- BIG SANDY RIVER UNIT SAL[N1F STUDY, imiNIItri 



2. Downs tret'i Salinity Hoductlon 
a. State of Hyonlng 
t. tuner Colorado Htver Dasln 

TOIAL (EIILKlCliU IFFLCIS 




1, Silinlty reduction I 

2. Irrigation 

]. AdttltlHinal vaflal 4ml 
Sllarlen accruing to ttic 
region tram Irpt circulation 

of, 

a. Project WJB 

b. J'jblMMt Flat OMiB 

B. The vshun llF LPul.plll.1 to 

uitn raiding tn ih<, 
("tcmsl "ei m"et' ' 2/ 



(ciyi I IT 1 341 ton anJ 
KdutKiJ iTa-iaijcs frofl 
nMnlty reduction. 

?, Reluriu due to thjn 



Beneflcttl Lffattt tljj? 

Tom UENEFIC1AL [fFtUS 




EFFECTS 

' 



and 



types of Jots. 

1. [mployneni for project 

ti struct Ion 
1. mplo>nt for project 

OHIR 
3, Imploirtnl for icidlcr- 

Ked lind trcitiwtii 
1. Indirect Mtlvlty 



101*1 BENIFCCIAL EfflCIS IOU.25 



75. 'Jl Semiskilled 
CI.CG VeiFiliMllGd 
1,2'J Skilled 

24,11 SemliHIIed 

Hilled 



(SI.3J 
I2IJ? 



OPHEin ACfoiFNi 




EtlYlflOP,M.EtiUL i)UAlllV ntCOUP.t 




tlr.lliiF<! of HIcMi 




!,HI"I"H 1 


1/nor.iijn Anruml [In! l.iri.) ]/ 


(.OTioncnli CHi.uti> of IHeilt 


IVMtSI fFFIC.IS 




HEM* in*L ilMl 


1. deduce Its by 41.57 i '!/! In tic GrEn Rltcr a.t 


, Irrigation 




AO^tfl-SE iFllCl 


Green Rlvor. UV ami by Fi.lB nj/i In the Colorado 






A. flujll ly 


HtM-r at Imperial Din, Cjllforni*. 


1, Com true linn Cnit 


J Ml .FIDO 


^n^L^I J<!^a^ i=!n 


2. JoducB Btrj Sinily River salt IcfliJlny lo tho Ci-c-t-n 


I1H1, 11711 ,1)1)1)) 




nf MjKii , 


Kivep- fron 1a7,tOO tuns jnnujlly Lu 73,1111 tons. 


2. TctlmU-.il AisliUnici! 


114, MO 


fe"f>.|rr'' lr 


tons/*c.,V. 


(H ,562 ,;.va) 






4. Consor^c water by In'provlni] <m-fam Irrlijl'tlon 


.1. Opera t tun 


24 FJOD 




cfftctunj froci 3D'', in 62'--, an<J prwjtcl efficiency 








frm 12 i to 46V. 


a. Katntennncfi 


211,](IQ 




S, Pucp S.9CO ac.ft. of SAllne hdtur ID ^ublettei 








Flat For eventual o/apKi'stlon. 


f>, Heplacr-ment 


JO^; ,400 


H, Areas of 


1, \r,ffare visusl -iiialltj of Hli] Sanify 'ilver *ro-i 






natural beauty. 


Hlg Siml> Dan do-iisti-HAi to Ofl^ioii Drlitgc liy 


5 


ihitnljl tl,4lll,flf!0 




j^crins 1 n^ 5-lroj r i.f Eorts . 


, Sublet let Flot llan 4 Pirrj! Sy 






2. UtgfdJe visual IIUJHIJ of [lln Sandy RIvEr ifrwi 
G-i5!on Brldrjj lo Grsfri Hlvor by decreasing strcjn- 


. 






flO'ni. 


1, (.OFiitrutUun ()li,?M,!)(IO 


1 4bl ,J!OI) 




.(. TrnwIJi; 4,1-10 at.ro-, ol watoc jurfci> for iiUdllfc 


?. Project iVIiiliitstritlon *i 
[iKjIiieerliiij Si-rvlcirs [SI 


U 
.1111,20(1) 104,45(1 


^l> 


rifima In J hlqh |il,iln& ilesert s-etHnij. 
1. thamit 142 airei of variuus wiuJy iHtch bjiiki aril 
bdrilcr dlfcui to IrrlijiHcit hjylarid. 


3. UpGrilllml 


1J3,II!0 


itlettciJ eco- 


Z. thamjir l.iW atris? of haylind Irrloatu! bj flootlHiij 


4. Maintenance 


(..' . 7SO 




J. fli> up sillnu iec(i^ or reduce flows In s*e|is. 
Lelnw tlip Dig Sundy Pesurvijli'. 


i 






1 . Provlilp additional wilcr Tor Instrcari f1slif*r> 








FltJHi fp'cjn i!li] ianJy Pc^i'p'volr to (iassoji lli'ld.jo 




i 




or rclejsi: schcdulp r(!CO-c64idud \iy Inn Wycrjlng 


-' 


'l 1 ^' 1 ' fi' *... (H-Tiy.^r 




fijrn and Tlsh DcpiarLirpnt. 


IfllAL AIIVUISI. U 


n:ns )'i.lj!?.di(i 




!>. [k'dunt nater iupplkt I" 3,'jD3 wetland sc. and 


11 1 1 Cl S 






llmltijto 130 MCtMnd ac. of lypoi 1.2, 3,4.9, 10 8 11 








ft. Create J 4,141) acre vcllj-nJ to-pi*" sulljUlu for 








tulurfiw't ami -iewcral other diguitlc and nt- 


;o 






JOIJfltlc 5llPJ(.1t!^. 






[).IrrKersllik 


. ONinijc- A ,)([() sr.rcs of rangelomi to fmcrvolr 






tirolrlcvablD 


2, tonsure an uniletuiiHlRed O.TOUHI of fossil fuels 






CDiiij t,-*nli of 


riuF-lpii] conn i 1 IIP; I Ion and c-|i<!ratloii of project. 






rnjoiirtes. 


J. ro^ntt labor lor iiriijnct opcrfltlftn and rj -(file nance. 


IJUI 




SnflM UFLL-HEINS f.UPUSI 




"r.. rtt Kfn-1% 




, p , m ,i r ,|l . $ 


Ala cil U,(^Ti1n;j flnsl ill Hllii'ii 






(IWoiJI fliim.dl llol 1 jnl jy 


r^Un.LC,!,, r'nj.urr- <i F Mt^li 


11111 




!lfi ! -L!tMt-A1!i I 


lYIi' 1 .! [fiin;. V 




fi.uylBSl N;rtt'S 1. Crente 112 vork-yo-ars at Jobs fnr aroj reslJinls 


, Ihi- bflluii uT (ri.iui.ni inn. 




A.flr.i ir.i ':,.: 


and 124 loin IF) U-er rolorailii njstn. 


II ihutrO wit' III thn inline 




ill .IF IbL.I Inn 


?. PrffUi-fl I ML ll.-hf l.l'IH'f 1 [1 nl a.^fc^&^^/iL "1 (1 ti^ 


In n.Mc.u <' Ii. 






.lilUlli.ltcil Ii, inn.'-.' rift <>--: lullimsl 


1. HuUiimrpoH! inl hilly M 
nsinrvotr Jnd Irrigation 


I-HK! 




|H[flHE -' ill IMICnf ' BEFtltIT!. Ill 

""IHSi LLiil intnni rtnts 


a. I'rotccl Iniljllalicm 


- - ( ni, mu 






(Irr1i]lli)n) 






Les-s thin 5,000 1J 10 


h. I'roJcU InitillMtmi 


Wl ,1100 






Ircsni'irjlr) 






5,000 tn 15.000 1! 60 


r.. Pro met I*M 


161 ,JOO 




d, SuDlt'ltci Fist OMJ1I 


- - 1)7,P,0(I 




Hare than 15,0(11) 1? 30 


?. IYotni.1 AiVil nl stratlm i 


j 






6,nrjlneci-1no Services 


- - Z1'J,4M 








" }..-._. ^.iM' 1 - 10 






tHIAL IOST 


f7b ]7F r " T '""~"6 5? 530 












I, Inpraia Halerfowl hunllmj. 


r' ill <),!* "i i 


UORK-TftABS 


* * 


!. Inprnvc stream flsthlnT. 


nurH'.f [mm 






3. Increase no'.quKo t>r*c;]|tig dieas. 


Hone 






J. Provide nlldllfi: rc-fiiria for various recreation 








actl/ltlGS. 








i. Increased output will Ijff In llvi?'-IDck n reduction.. 


Nil 01NIFICIIH 


IF((T', 












fi, Rcdui.tlun In salt Mill decrease cast of njter- 




108, !S Scmlikllloil IJ1.J? 




treaUienl while entimclmj -nator qualify. 




21,8! Stilled 







Ldiid treibicnt tminftti n1uH(J. Und lriitmnl cnjts ir 1114,980 (lechnk*! Aiiltlino). 
SO ycm it 1 1/fl percent tntrtt 10.07J60). #rk baia 1979. 

Source; Sillnlly Hinaotmtnt Optloni for th. CoKr.rfo R1r - dt*g '"I 1 "'" lll(1 c " llro1 P" 19 "" 1 1mp " lS ' 
of WiUf Jltiourcej Cntr! In Arlioni, CiIHornli, Colorado, ua Utiti. 
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FIGURE 3-5 SUMMARY COMPARISON op IMPACTS FOR ALTERNATIVES NED, E9, AND LANDOWNER PREFERRED-MODIFIED 

BIG SANDY RIVER UNIT SALINITY STUDY, WYOMING 



Accounts 


Unit 


NED 
Alternative 
(8) 


landowner 
Preferred- 
Modified 
Alternative 
(12) 


EQ 
Alternative 
(13) 


Alternative 
12 
Minus 
f!ED 
Alternative 


Alternative 
12 
Minus 
EQ 
Alternative 


A.. NATIONAL ECONOMIC DEVELOPMENT 














>. Plan elements evaluated for benefits and costs 














a. Beneficial effects. 


av.ann.S 


7,514,800 


6,744,200 


4,259,200 


-770,600 


2,4R5,QOO 


b. Adverse effects 


av.ann.S 


1,721,190 


2,623,950 


2,133,020 


902,760 


490,930 


c. Net beneficial effects 


av.ann.S 


S 793,610 


4,}ZO,25D 


2,126,180 


-1 ,673,360 


1,994,070 


8. ENVIRONMENTAL QUALITY (Beneficial and adverse effects) 














]. Areas of natural beauty 














a. Change hayland cover to range or pasture land 


acres 


14,000 


12,^85 


None 


-1,795 


12,285 


b, Improve visual quality of Big Sandy River from Big 














Sandy Dam downstream by increasing streamflows 


yes/no 


Yes 


Yes 


Yes 


.. 


_. 


c. Change rangeland and saline flats to saline reservoir 


acres 


-- 


-- 


4,140 


.. 


-4.140 


Z. quality consideration of water, land, and air resources 














a. Reduce TDS In Green River in Wyoming 


nig/1 


67. 4D 


60.92 


41.57 


-6.18 


19.35 


b. Reduce TDS in Colorado R. at Imperial Dam, California 


ing/1 


16.04 


14.30 


8.18 


-1.74 


6.12 


c. Reduce Bit) Sandy fi. salt loading to the Green River 


tons/yr 


124,900 


114,270 


84 ,250 


-10,630 


30,020 


d. Increase hayland production 


ton;,/ac 


- - 


0.478 


0.197 


0.473 


0.281 


c. Improve on-farm irrigation efficiency 


from 39 to % 


Ho irrigation 


!)6 3/ 


62 


- . 


23 


f. Improve irrigation project efficiency 


from 32 to /- 


Ho irrigation 


56 "i/ 


43 
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3, Biological resources and selected ecosystems 














a, Change hayland to rangeland. 


acres 


1-l.OBO 


12,285 


.. 


-1,795 


12,285 


li, Change various weedy ditch banks and border dikes to 














irrigated hayland 


acres 


- - 


. . 


542 


. _ 


-142 


c, Change various weedy ditch hanks and border dikes to 














rangeland, 


acres 


2,bOO 


2,466 


_ _ 


-124 


2,466 


d, Change hayland irrigated by flooding to some other- 














irrigation method 


acres 


. , 


370 


1,500 


370 


-1,130 


e, Dry up saline seeps or reduce flows in seeps below 














Big Sandy Reservoir 


yes/no 


Yes 


Yes 


Yes 


. . 


_ . 


f. Provide additional v/ater for instream fishery flows 














. from Big Sandy Reservoir to Gasson Bridge on release 














schedule recommended by the Wyo. Game and Fish Oept.l/ 


ac-ft 


57.600 


51 ,200 


11,000 


-E ,400 


40,200 


i). Reduce water supplies to existing wetlands 


acres 


1,010 


1,010 


3,503 





-2,493 


h. Eliminate existing wetlands 


acres 


2,765 


2,623 


130 


-142 


2,493 


i, Mitigate adverse effects on wetlands by preserving 














and enhancing wc-tlands {Types 3,4,9,10,11) 


acres 


862 


862 


. . 





862 


j. Mitigate adverse effects on wetlands by enhancing 














terrestrial habitat adjacent to preserved wetlands 


acres 


430 


430 


. _ 





430 


k. Increase waterfowl breeding potential in watershed 


yes/no 


Yes 


Yes 


Yes 


. . 


. . 


1. Increase open v/ater wetlands 


acres 


, . 


- - 


4,140 


_ . 


-4,110 


in. Disrupt and change migration patterns of antelope in 














Sublettos Flat area 


yes/no 


Ho 


Ho 


Yes 


. . 


. , 


n. Increase potential for hayland depredation by waterfow 


yes/no 


Ho 


Ho 


Yes 


. . 


_ _ 


o. Induce undetermined impact on black-footed ferret 














habitat In Sublettes Flat area 2/ 


yes/no 


Ho 


Ho 


Yes 






4. Irreversible or Irretrievable commitment of resources 














a, Change rangoland to saline reservoir 


acres 


_ _ 


. , 


4,140 




-4,140 


h. Consume an undetermined amount of fossil fuels during 














construction and operation of project 


yes/no 


Yes 


Yes 


Yes 


. . 


_ _ 


c. Commit labor for project operation and maintenance 


yes/no 


Yes 


Yes 


Yes 





.-- 


d. Evaporate saline water in Wyoming 


ac-Ft/yr 


- - 


- - 


6,900 


, . 


-6,900 


e. Flood area known to have experienced archeological 














and historical activity 2J 


acres 


- - 


- 


y 
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C. REGIONAL DEVELOPMENT {State of Wyoming) 














1. Plan elements evaluated for benefits (including external 














economies) and costs 














a. Beneficial effects 


av.ann.S 


3,317,280 


3,604,500 


5,088,300 


207,220 


-1,483,800 


b. Adverse effects 


av.ann.S 


4,290,800 


4,914,100 


Hone 


623,300 


4,914,100 


c. Net beneficial effects 


av.ann.j 


-97 J, 520 


-1,309,600 


5, 088, 30 J 


-336 ,080 


3,778,70U 


2. Employment caused by either/or project construction. 














OMSR, accelerated land treatment, indirect activities. 














and wetland mitigation in botli agricultural and non- 














agricultural sectors 


Man-Years 


56 


55 


133 


-1 


-78 


D. SOCIAL WELL-BEIHG (Beneficial and adverse effects) 














1. Decrease livestock grazing around wetlands 


yes/no 


Yes 


Yes 


Ho 





..... 


2. Improve waterfowl hunting in watershed 


yes/no 


Ho 


Ho 


Yes 






1. Increase stream fishing opportunities 


yes/no 


Yes 


Ye 5 


Yes 






4. Improve economic stability of ranch units 


yes/no 


Ho 


Yes 


Yes 




. 


5. Increase or decrease Wyoming's use of Colorado River 














Compact water. 


- ac-ft 


+26,190 


+21,190 


-5,230 


-4,600 


+26,820 


6. Decrease tax base of watershed 


yes/no 


Yes 


Yes 


Ho 







\j Excess water must be released from reservoir. Release schedules for fish flows would need to be arranged with post-project dam opecator/s. 

ZJ Cevelopmant of Sublettes Flat Reservoir would be undertaken as an Individual project by an agency. The specific EIS for this development 
would need to identify actual impacts on endangered species and/or archeological and historical resources. 

3/ Increased efficiency for 2,000 acres of irrigated land, (13,700 acres will be retired from irrigation). 
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CHAPTER 4 
IMPLEMENTATION OF ALTERNATIVES 



Implementation Issues 

The following discussion is presented to alert the reader to the 
major issues that developed during the course of the Big Sandy River 
Salinity Study. These issues are beyond the scope of this study and 
would take considerably more time to resolve than time allows for 
completion of this report. 

The landowners are concerned about the salinity problems and want 
to implement action as soon as possible. This will require close 
coordination between State and Federal governmental agencies to help 
the landowners to implement an effective salinity reduction plan. 

Funding and Cost-Sharing Policy 

The Local Coordinating Committee, local landowners at the public 
meetings, and the Wyoming State Engineer have, stated that to implement 
a salinity program in the Big Sandy Area the Federal Government should 
pay both the cost of installation and the costs of operation, main- 
tenance, and replacement for needed irrigation improvement measures. 
This may seem to be an unrealistic request on first appearance, but when 
analyzed further may not be that unrealistic. It should be noted that 
the major part of the benefits for the alternatives considered are 
derived from salinity reduction to the Lower Colorado River Basin (i.e. s 
Imperial Dam). Consequently, a minor portion of the benefits come from 
increase agricultural production from the irrigation project. The 
economic evaluation of the project shows that the landowners are pre- 
sently netting approximately $47.00 per acre or about $8,900 for an 
average farm of 190 acres. The main reason for the low net income is 
that agricultural production from the Eden Irrigation Project area is 
limited by the short growing season of approximately 90 days. It is 
further noted that a killing frost can occur any month of the year s 
which limits major cropping pattern changes. Due to the climate, 
minimal response for increased agricultural production occur with the 
installation of improved irrigation water management 
equipment. This minimal agricultural increase has t 
by personal interviews with local farmers who preser 
irrigation systems on their farms. 



Federal Government would cost-share OM&R, many of the local landowners 
may change their choice from irrigation retirement to an improved irri- 
gation management alternative. This cost-share would need to be based 
on a fair dollar return to the landowner for installation of irrigation 
water management measures on their farm. If a cost-share policy is 
adopted for OM&R, then the local landowners should be contacted to 
determine the acreage that they want to change from irrigation retire- 
ment to an agricultural farming alternative. 

Most of the landowners responding to the Local Coordinating Committee 
questionnaire indicated that compensation would need to be approximately 
$2,000 per irrigated acre for the Land Retirement Alternative. The 
$2,000 per acre would include and be considered full compensation for 
all farm equipment, buildings, remnant acreage, appraisal and moving 
expenses, etc. In addition, they indicated that the capital <iains tax 
be deferred or the landowner be given an extended time to reinvest the 
money obtained from the land retirement sale. The $2,000 por irrigated 
acre is somewhat higher than the present market value of l;bo land /farm 
equipment and buildings, remnant acreage, retirement of mortgage, appraisal 
and moving expenses, etc. An economic analysis indicates a break-even 
cost to the landowner (no profit included) to be approximately $1 300 
per irrigated acre for the Land Retirement Alternative (6). Alternative 
6 (Land Retirement) is shown in Appendix C, Figure C-5. 

A majority of the landowners responding to the Local Coordinating 
Committee questionnaire, that chose Irrigation Retirement, indicated ' 
that $2,000 per irrigated acre would be acceptable as full compensation 
for giving up water rights, irrigation improvements, and their farm 
equipment used in the irrigation operations, etc. The landowner's 
desire wa S< to retain ownership of the land along with all mineral rights. 
Z^T^V^f ^ indicates a break-even cost to the landowner (no " 
profit included) to be approximately $1,400 per irrigated acre for 
Irrigation Retirement. A livestock operation was assumed for "those 
landowners desiring this alternative, Alternative tt (Irririation ' ' 
Retirement) is shown in Chapter 3, Figure 3-2. 

Both Land Retirement and Irrigation Retirement assume that the 
landowner will compensate the Federal Government to retire the existinn 

Alter at^f\h MT r ^T*" 1 Alternative '' 

Alternative 12), shows 13,700 acres to be retired from irrioation 
Again the cost used per irrigated acre was $2,000. The cost to ro'vide 
irrigation improvements on the remaining 2,000 acres of land thrL wo u d 

se d M er 1 ^ 9 ^ V 3 ' 425 per JT- A^gh'thlS'a terna?i e 
used ^000 per acre for retirement and $3,425 per acre for continued 
irrigation, the salinity reduction benefits are^ar in excess ()f?he 



costs. 
Water 






ith the'i , te isw ^^^vt^^\& 

Service, a mitigate plan has been developed for each aUernative? To 
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mitigate habitat and wetland losses, wetlands will need to be developed, 
which will require a water supply. Present State of Wyoming water law 
does not recognize stream diversion to maintain wetlands as a beneficial 
use of water. To federally implement a salinity reduction plan and 
follow the rules and regulations (40 CFR Part 1500-1508, November 28, 1978) 
set forth by the Council on Environmental Quality (CEQ), water will need 
to be designated to maintain wetlands. It would appear that some com- 
promise will be needed between the CEQ and the State of Wyoming to 
implement the mitigation measures in any salinity reduction alternative 
selected for implementation. 

Each alternative was analyzed to determine the amount of water that 
would not be needed for diversion to the farms. It was not the intent 
of the study to determine what use this water may have. Should this 
water be allocated to municipal, industrial, irrigation, or to wildlife 
uses, it would require a separate salinity and environmental impact 
analysis. It should be noted that this is not extra water to the Big 
Sandy River System. The change is that instead of the water flowing 
from the irrigated area underground and then back into the river, it 
would be released from the reservoirs. Working with the Wyoming Game 
and Fish Department, a water release schedule was provided which would 
improve downstream fish habitat. The release of water for improved fish 
habitat is not recognized as a beneficial use of water by the State of 
Wyomi ng . 

Alternative 10 is the pumping of saline water into Sublettes Flat 
for evaporation and for a wildlife refuge. In consultation with the 
Wyoming State Engineer, it was indicated that the State will not allow 
the water for evaporation to come from its Colorado River Compact 
allocation. While this alternative is feasible, it is not viable if the 
State of Wyoming will not consider evaporation of saline water in Sublettes 
Flat, and development of an associated wildlife refuge as beneficial 
use of the water. 

Implementing Agency 

No determination or recommendation has been attempted as to the 
institutional arrangements necessary to implement the Landowner Preferred- 
Modified Alternative. Because of complexity and scope of the project, 
the implementing vehicle will have to be determined at a later time. 
It should be noted that if Congress provides funds to implement the 
Landower Preferred-Modified Alternative, the landowners will be pro- 
vided the opportunity to determine that part of the salinity reduction 
alternative they favor. Negotiations will be between the landowner and 
implementing agency. 

Landowner Preferred-Modified Alternative 

The Landowner Preferred-Modified (Alternative 12) consists of 
retirement from irrigation 13,700 acres of irrigated farmland. The 
remaining 2,000 acres of project lands would continue to be irrigated. 
Irrigation water management measures for the 2,000 acres are listed as 
follows: 
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90 Acres - No change from present condition. 
420 Acres - Minimal structural improvements. 
iJSO Acres - Automated border and sprinkler irrigation. 

610 Acres - Irrigation water reduction to approximately 
2 ac.ft./Ac. 

_ Three pumping plants would be constructed along the Big Sandy River 
. ; n, nbution pipeline would be installed to deliver the irrigation 
HL-r ,0 tne remaining fannland (see Figure 4-1). In addition t/.is 

would provide the water to maintain the designate Jwl??and areas. 






: i 

^Placement. See Table 4-1 for 
rrefprred-ModifiedAlternativT 




for 
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Green River at Green River, Wyoming and not for additional water 
development. These benefits are based on a value of $416,000 ]_/ 
and $12,495 2/ for each milligram per liter reduction at Imperial 
Dam and at Green River, Wyoming, respectively. These values are 
for June 1979 and represent the damage caused by salinity to down- 
stream water users, especially agriculture, municipal, and industrial. 

Other economic benefits come from increased crop production due 
to increased irrigation efficiencies. 

Environmental Effects of Landowner Preferred-Modified Alternative 

The overall environmental impacts for the type of structural and 
nonstructural measures included in the Landowner Preferred-Modified 
Alternative have been addressed in the final program EIS (Colorado 
River Water Quality Improvement Program, USDI Water and Power 
Resources Service and USDA--Soil Conservation Service) filed with 
CEQ on May 19, 1977. More detailed impacts are displayed in Chapter 
3, Figure 3-3, page 3-21 of this report. Details of the wetland 
mitigation plan developed by the Soil Conservation Service, Wyoming 
Game and Fish Department, and the U.S. Fish and Wildlife Service 
are presented in Chapter 3 S on page 3-17. 

The installation of the Landowner Preferred-Modified Alternative 
is not expected to have any effect on endangered species that may be 
present in the study area. Formal consultation with the U.S. Fish and 
Wildlife Service as per the Endangered Species Act Amendment of 1978 
will be initiated prior to implementation of any plan. The implementing 
agency will comply with the Endangered Species Act before installation. 

According to the State Historic Preservation Officer, there are_ 
several cultural sites located in or near the irrigated area. Compliance 
with Section 106 of the National Historic Preservation Act of 1966 
(16 USC Sec. 470(f), as amended, 90 Stat. 1320) will be required. The 
Advisory Council on Historic Preservation's regulations, "Protection 
of Historic and Cultural Properties" (30 CFR Part 800) will be followed. 
Eligibility for recovery and/or nomination to the National Register of 
Historic Places will also be determined. If the Soil Conservation 
Service were the implementing agency, the following procedure will be 
followed. 

The State Historic Preservation Officer and the Division of Inter- 
agency Archeological Services of the Heritage Conservation and Recreation 
Service would be advised of any Soil Conservation Service plans for 
detailed testing, survey, and recovery. They would also be asked to 



I/ "Salinity Management Options for the Colorado River - Damage 
Estimates and Control Program Impacts." June, 1979, prepared 
by consortium of Water Resources Centers in the States of 
Arizona, California, Colorado, and Utah. 

27 Salinity damages per milligram per liter obtained by SCS from 
municipal and industrial water users of Green River water in 
Wyoming, 
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cr,;iiT,eiit whether the sites are eligible for National Register 
of Historic Places. In addition, these agencies and the 
Advisory Council on Historic Preservation would be given a 
reasonable opportunity to comment on any proposed plan for 
survey, recovery, and protection. If any cultural resources 
are discovered during construction, the Soil Conservation 
Service would follow the requirements in the final rule, 7 CFR, 
Part 656, "Procedures for the Protection of Archeological and 
Historical Properties Encountered in SCS assisted Programs". 



c 



A 



P 



T 



CHAPTER 



COMMENTS 



5-1 



DICK CHENEY 
WYOMING 



Congress: of tfje HJitteb 



WASHINGTON. D.C. 20515 



May 23, 1979 



Dear: 

We have been following the Farson hearings regarding the 
q?nL f f K Vatl n Servic e's Big Sandy Salinity Control 
Study and hav R enclosed for your use the Colorado River 
control Act which authorized this study. 

the Secretaries of the Interior and 



for consideraS^fanS co^ ? 1U n W draft a Deport 
the Departments of tL?^^ fr m ther staf fs within 
Colorado River Basin Ialinftir ^ ^ ricl Uture and fchfl 
which has three ' 



tte 8 lffior W ito will submlt n f ? rre ? to the Secretary of 
recommendations simultaneo^! v f 1 "?, 1 rep rt with h ^ 
government agencies and to th^ ^ ^ e Presi dent, several 
Energy and Natural ResourL= "^ e Comn >ittee on 

serves, and to the House Si ?? Whl h Se "ator Wallop 
Insular Affairs, on which oZ 66 n Int ^rior and 
Th Ch Con ^e S sman Cheney serves . 



This process will take at least six months and may take 
longer, and we can sympathize with any frustrations that 
you may encounter. However, we are following this 
matter closely, and when the Secretaries 1 recommendations 
come to Congress, we will be in a position to express 
your thoughts and concerns on this matter. 

Please keep in touch with us on this situation . 

Best regards, 



Malcolm .Wallop 
United States Senator 



Alan Simpson 

United States Senator 



Dick Cheney 
Member of Congress 



Enclosure 
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Chapter 5 
COMMENTS 



Salinity Report Distribution List 

Following is a list of those sent a copy of the March 1980 In tor- 
agency and Public Review Draft of the (Big Sandy River, Colorado Ri'wir 
Basin Salinity Control Study) report. Recipients of the report were 
encouraged by letter to submit written comments to Frank Dickson 
looming State Conservationist (Soil Conservation Service), by May 1 1 



The Congress: 



U.S. Representative of Wyoming 
U.S. Senators of Wyoming 



Federal Agencies; 

* Advisory Council on Historic 



Home Administration 

-ation *""< 

R esearch Sorv1a , 



n ! 1 Conse *"vation Service 

\SXfSJSZ SSS- 

U.S. Geological Survey 
State of Wyoming: 



RespoM " 



State of Wyoming (Continued) 



* Wyoming Game and Fish Department 

* Wyoming Planning Coordinator 

* Wyoming Recreation Commission 

* Wyoming Water Development Commission 



Other: 



* Big Sandy River Local Coordinating Committee (9 copies) 

* Colorado River Salinity Control Advisory Council (25 copies) 

* Ducks Unlimited 

Eden Valley Irrigation and Drainage District - Attorney-at-Law 

* Landowners (Irrigated Farmland) of Eden Valley (110 copies) 
Izaak Walton League 

League of Women Voters 

Local Newspaper Correspondents (2 copies) 

Sierra Club 

Trout Unlimited 

University of Wyoming 

Rocky Mountain Energy Company 



* Responded to request for comments 

Letters of Comment Received on Interagency and Public Review Draft 

Copies of original letters of comment appear on the following pages 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

Bil lings Area Office 
Federal Building, Room 3035 
316 North 26th Street 
Billings, Montana 59101 

April 8, 1980 



Mr. Frank S. Dickson 
State Conservationist 



Smice 



Casper, HY 82602 
Gear Mr. Dickson: 



comprehensive in its anal sfs'of 
related environmental resources 



Wr1tten ac <=urate, 
n f1sh> """"fe, and 



"lack- 



eagle ' 



" alternative 10 i. i WUdbfe Service. 



Sincerely, 



1 F. Berg 

Area Manager 




cc: Director, Wyoming Game and Fish Department, Cheyenne, WY 

District Supervisor, Wyoming Game and Fish Department, Lander, WY 

BLM, Rock Spring, WY 

Mr. Harold Serswland, WPRS, Salt Lake City, UT 

Mr. Ron Garst, USFWS, Salt Lake City, UT 

SE, USFWS, Billings, MT 

Mr. Marv Plenart, USFWS, Denver, CO (RW) 
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S 




THE STATE 




OF WYOMING 



ED HERSCHLER 

GOVERNOR 



604 EAST25TH STREET 



CHEYENNE, WYOMING 82002 



COMMISSION 
OFFICERS 

E. LAWSON SCHWOPE 
PRESIDENT 
900 foyar Avenua 
Chayonno B20Q1 
CHARLES H.JOHNSON 
VICE PRESIDENT 

1121 Aldor 

flawlins B23Q1 
RICK KILMER 
TREASURER 

P.O. Pa* 5 I 

Lusk 02225 

MEMBERS 

MRS. ROBERT FRISBY 

3269 Farast Dfivo 

Chavfinno 82001 

FLOYD BARTLING 

P.O. Box 172 

Douglas 82633 
WILLIAM MOFFAT 

107 W. Jackson Avonuo 

IlivoMan 02501 
JACK D. OSMOND 

P.O. Box 216 

Thayno B3127 
ALBERT PILCH 

1000 Morso LCD 

Evansinn 82930 
DAN MADIA 

1017 Victoria 

Shemlan 02Q01 



April 15, 1980 



JAN L WILSON 

Director 
777-7695 



Frank S. Dickson 
State Conservationist 
Soil Conservation Service 
P.O. Box 2440 
Casper, Wyoming 82602 



Dear Mr. Dickson; 



RE: Big Sandy River Salinity Study Report 



Thank you for the opportunity to review and comment on this 
project. 

I have enclosed recommendations concerning archeological and 
historical clearance of the project and concur with them. 

The State Historic Preservation Officer (SHPO) will make recommendations 
concerning cultural clearance of individual project? as they arise. 

If you have any questions, please feel free to contact this office. 



Sincerely , 




JoKn 57." Carlson, Chief 
Resources Division and 
Deputy SHPO 

FOR: 

Jan L. Wilson, Director and 

State Historic Preservation Officer 



JFC:ldm 
Encls . 

cc: State Planning Coordinator 




WYOMING RECREATION COMMISSION 

STATE HISTORIC PRESERVATION OFFICE 

REVIEW AND COMPLIANCE 

Interdisciplinary Staff Comments 
Archeology History * Historical Architecture Recreation Planning 



TO 

FROM. 
DATE, 
RE 



John F. Carlson, Chief 

Gregory D. Kendrick, Survey Historian 

April 7, 1980 



* reduce and 

Although no specific S lr h S S ^ y and C lrado Rivers, 
portions subjec?to sur?ff Phl , C .! reaS are ^Uned , those 
should be reviewed for thM/i iCati nS When determined, 
resources. " their Ptential impact upon cultural 




WYOMING RECREATION COMMISSION 

STATE HISTORIC PRESERVATION OFFICE 

REVIEW AND COMPLIANCE 

Interdisciplinary Staff Comments 
Archeology History Historical Architecture Recreation Planning 



TO: John Carlson 

FROM: Tom Larson, Associate State 

DATE: April 8, 1980 

RE: USDA-Forest Service, Big Sandy River Salinity Control Study 

A cultural resource inventory of all of the proposed structural 
measures areas is recommended prior to initiation of any construction 




'ng $$efca/t/tme% # 

'HC'J-E: (307)777-7321 CHEYENNE, WYOMING 82002 

EHORANDUM 

U:S'N:n JACOHSON, 



: 

April 22, I960 KAziwm. WIUAM> 

VICI: J'JIFJJfDh 

.. nonwruw 

Warren White imyccfiosi-, 

Stfl^P Plann-;^^ r J. . 

^tace Planning Coordinators Office 

' 
Kpnnof-h D c-t. r, , 

in 2? ?' sturnian Director / , 
^9 Planning and Development /I 

Big Sandy Ri ver 
Mo *""1ns,li,m, control SM 



"usod and ^hntiiH k~ <* ^reject is natural n r i .~~ 

r ' JMUUIQ be dpproachpd n +u "u^urcji and wan 

r 7 ,, ., ^ , C0n ro1 sallni *ty vvhenever possible, 

" 

are r^a^i Comn 'itted project or r and ec l u7 '- 
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Page 2 

Warren White 
April 22, I960 

5, If there is money available through the Colorado River 
Salinity Control Act to help control salinity those funds 
should be used to do remedial work on the Eden-Farson Project 
at no cost to the owners, 

6, Grants and low interest rates for money needs based upon the 
economic feasibility of various programs should be made avail- 
able to the people on the project so they could and would 
install the various conservation practices that would provide 
better land management, water management, energy saving, 

labor requirements and provide greater crop and livestock yields, 
as well as, help prevent and control the Big Sandy Salinity cause, 

7, A thorough study should' be conducted as to the feasibility of 
converting the present irrigation system on the project from 
flood irrigation to gravity sprinkler irrigation both high and 
low pressure. 

8, Owners and operators on the project should be involved with 
th.e studies and be kept abreast of federal and state action. 

KS/lms 

cc: Larry 0, Bourret, Commissioner 
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5) Page 4-3, line 27. It is indicated that landowners desire to 
retain ownership and all mineral rights if the irrigation refinement 
alternative is implemented. The 208 plan identifies certain sensa- 
tive areas where construction, surface mining, and drilling activities 
will significantly increase salinity loading. If such activities replace 
irrigation salinity loadings should be adjusted accordingly and reflected 
in the economic analysis of the alternative being evaluated. 
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Lou Allen 
Warren White 
Page 2 
April 24, 1980 



above market value? If this is the case, the landowner preferred 
option strikes me as a window-dressing alternative, designed to 
appease landowners with no legal or administrative foundation. 
Conceptually, I feel that compensation for lands provides the 
purest form in solving the salt loading problem. However, I 
really don't know the administrative and legal details which 
would be necessary to implement alternative 11. Nor is there an 
examination of the policy considerations, if any, of taking irri- 
gable agriculture out of production in Wyoming. 

I appreciate the opportunity to comment on this study. If there are 
any questions, please contact me. 



MRrew 
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BARRETT BUILDING CIIWiNNI:, WYOMIN(i 

April 24, 1<J80 



ED MERSCHLEB 



TO: 
FROM. 

SUBJECT: 



Warren WhiUi, Statfi Plannin}', Coordinator'!! 
Louis E. All<m, Water Rci.'uHiriio.s Knj;iiH'i'r $'(* 

Comment.'! on Public Kcwirw Draft, lUj', Handy Halinity 
Study Report, (March, 19HO). 



I submit the following comment.'; on tin; mibj.-i'.l. n-porL: 

1. Page 1-4, lines 20-22. We object to any aUeru.'ir i vi- b.'in" 
"selected for implementation" at |;hi :1 i:f liu . ( Huch act'ion i'-j 
premature, and should not be. taken nnti,], WI'UH and iUut'i- of fort's 
are complete and an infonnnd deci-don can bo .,,,.,1,. by all con-" 
cerned. 

2. Page 2-6, lines 16-18. Did the Coord inacin,; Co ,!.tl;^ or tl.o 

SCS send out the summary and (luoMLionai.rc? Till-. Comi.ii cl-co 
member did not soe the final cincMl;i.<M,airo imfii'ii had 'bi-on 
sent to him from the SCS offico in Canptir. 

3- Page 3-1 Une 8 24-25 and aubmiqmmt p^.'.. I fail To f: <-o fho 
pr-cticaUty of drying u,> n wetland in on, ?., in tin, n!,l of 
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it'.jj attendant 
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Page two 
April 24, 1980 



still carries the same message and the buy out concept is 
still not acceptable. The question of who will own the 
reservoirs and the storage space in the event such a scheme 
did come to pass is not addressed. The question of waiter 
rights ownership is also left in limbo. 

The Economic Display on page 3-16 fails to show adverse effects 
to the State economy from foregone production, lost taxes, and 
the loss of cash flow from the project. 

6* Page 3-17, Alternative 8 - Irrigation Retirement. The comments 
here are essentially the same as for Alternative 6, abave. 

7. Page 3-20, Alternative 9. This alternative proposes to limit 
the landowner to 2.0 acre-feet of water per acre. Who is pro- 
posed to regulate this use? This must be voluntary action 

on the part of the landowners, as they have rights for the use 
of this water. 

8. Page 3-22, Alternative 10. This, alternative proposes pumping 
saline water to Sublettes Flat for evaporation. This action 
would waste Wyoming's compact water, as well as waste the 
energy required to pump the water. This is not an on farm 
solution to the salintiy problem, but since it is addressed, 
why not substitute pumping to an industrial use in conjunction 
with Fontenelle Reservoir water? How long would it talke for 
the salintiy of the evaporation pond to approach that found 

in the trona plant evaporation ponds, which are claimed? to be 
hazardous to waterfowl? 

9. Page 3-25, Alternative 11 - Landowner Preferred. In line 7, 
the location of the 2,000 acres that would continue to be 
irrigated would have some effect on several factors such as 
distribution costs and efficiency, deep percolation, amd the 
farming efficiency. The land remaining in irrigation way not 
be the most desirable from the standpoints of irrigation effici- 
ency, production, and salt loading reduction. 




10. Pij;o. 3-28, Alternative 12 - Landowner Preferred, Modified, 
Conment Number 9 would apply to this alternative also, 

11. Page 3-35, item D.2 under the EQ Account. Changing cropland 
to rangeland is not an irreversible or irretrievable commit- 
ment of resources. This also applies to the same item on 
page 3-36. Under the Social Well-Being Account, B. 1 and 2, 
who would benefit from any improved hunting and fishing, jincl 
what about public access to any improved hunting and fishin"? 
See these same items on pages 3-36 and 3-37, also. 

12. Page 4-3 lines 8-27. Alternative 6, Land Retirement, .hows 
a desired buy out price of $2,000 per irrigated acre. Alter- 
native 8, Irrigation Retirement, shows this same desired 
price, but the landowners would remain. This does not appear 

Pr irriJT; I " ^ 15 ~ 2 ' * CO8t f abo "' $l,30o' 

Per irrigated acre is estimated as a break-even price - 

nT^o' eVr d W T, S ^ ^-ing a windf^ "profit o, 

toTb^t r T er^ru'r 8h rr - kin * 

the break-even price for '' ' *~ 4 " pnee *" 



Provided for th r ive.tocV"^ 1 r ' 8htB " hile h<Ivin 8 

livestock. R e f er to comment Number 20, also 

13. Page 4-4, lines 16- 17 . " tht , , . . 

are far in excess of the co ats --^ y " dl . lction Befits 
the report are based on TL an . slmilar statement-s 

Ration reduction through leavinpV' 1 " 1 ? alinit y concon- 
leaves the project area nrl S ! Water in ths stre 
Iberia! Dam ur,di minis hed in ouaT> ^ "" Water arriv at 
of thia water to be utilLed b?o ^ We Would ex P ect " 
ome Wyoming and j^ d J efore lt reaches Imperial D fln - 
Ba.. The salini eo^^^.^ "/' escapes the Upper 
^om lng would not ^ t^' 10 " Deduction benefits to 
tream U8Br . would in ^ ~ s and the benefit8 to 

lated - the report, see" ^ e ! Q le - than those postu- 

D J llnes 6-25. 

. Page 4-5, Unes 12-13 



if 



instream flows 6en ev ted to 

25 - 27 WS>eVa ra 



'' ase 4 ^, Lines 9-17 

specific^ - r ^ h P. ? - in Lines 9 - 17 

5 . 20 h 3 POSlti - e "nner in the 



Warren White 
Page four 
April 24, 1980 



Landowner Preferred-Modified Alternative section which 
follows this paragraph. 

17. Page 4-10, line 1, "Negotiable". Everywhere else in the 
report, the $2,000 per irrigated acre figure is referred to 
as the landowners' price with no intimation of negotiation, 
and all of the SCS computations are based on this $2>OQO fig- 
ure where retirement of either land or irrigation is involved. 

18. Chapter 4. The entire discussion in Chapter 4 seems oriented 
to the presumption that the SCS on-farm study is the final 
study action, rather than a small part of the WPRS Colorado 
River Basin salinity control program. The several alterna- 
tives evolved in the SCS study need - to be evaluated along with 
the WPRS Big Sandy Unit results and with the efforts of the 
State for developing industrial uses for the water from the 
Big Sandy River. 

19. Appendix A, page A-12, lines 11-17. In view of this paragraph, 
why is there so much supposed interest from the landowners in 
selling out? 

20. Appendix B, page B-l , lines 23-26. Compare the "needed" $2,000 
per irrigated acre (line 24) with the figures on sheet E of 
Appendix B. Alternative 6 estimates the value of land at $l a 238 
per irrigated acre. Alternative 8 estimates the value of land 
at $1,394 per irrigated acre. Again, computations - and 
expectations - based on a price of $2,000 per irrigated acre 

do not appear to be realistic. 

LEA/ht 

cc: George L. Christopulos 
State Engineer 
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Mr. Lou Allen 
State Engineer's Office 
Barrett Building 
Cheyenne, Wyoming 82002 

Dear Lou: 
I have 

' J "JlM - , , M ( i,j, OUIII.IUI d 

mind as I reviewed the report. 
1. I! 



2. 



kG B1g Si 

questions come to my 



_- ...(./u^u i ur ti 1 1 cno aiuorniU; ivo'i 
asse C sKs S . 1SParty1nl)0thnat1onal ''/or 



TTT- -j r^ - *- icauilfcjtl 

Study is not sure where the 
ternative recommendations HP 
identify the salt source? 



,," Most T ^ -salt 
thou ?ht" tolls mo that the 

^ fram ' How Ciln a1 ' 
clta ls not avallnblo to 



Page S-2, line 22-23 "On f 

tons annually . .' P al T ? r S pr ^^? es contribute ahout 121,000 
contributes 133,300 tons --'J-'n ill l*\ es $, 1Ill(rt ^ that Irrlcj^lon 
and differences in ton raise ou^iiL < Tho l ? or(Is 3!'Pwt-ost1inatnd 
the Bureau of Reclamation fnoSwPR^^ 1 , n "' y tll1ncL As r rm*HbeV~ 
then those above. l Ow MPRS ) numbers aro oven drfforont 



nviiKj 







and small grain 



5-22 
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Page 2 

13.75 inches. The above consumptive requirements are in addition 
to about 4 inches of effective rainfall. This means according 
to our figures, the irrigation efficiency figures would be higher 
then shown in the Study, less return flows, etc. What effect would 
this have on salt load calculations (reference back to comment 4 
above). 

6. Have there been any studies made which locate the areas where 
most of the salt is coming from? It seems the report assumes 
equal amounts of salt from all the irrigated acres. Is there 
more salt coming from the high water table area within the 
irrigation district? How much salt is moving into the irrigated 
area by natural causes? 

7. How much salt will the wildlife habitat areas contribute if instal- 
led wetland al ternative(s) are sleeted? 

8. Page S-3. The landowner alternative selected to retire 87% of 
the irrigation on the project should mention right at this point 
that this was assuming a $2,000 per acre buy-out. People will 
read this part of the report and never get to the full details 
later in the report. 

9. How can any kind of alternative selections be made before the WPRS 
has made its studies? Decisions are being made on very limited 
information which can have a deep impact on the landowners in the 
area and the community. 

10. Has proper attention been given to gravity pressure sprinkler systems? 
There is enough head from the reservoir to the project lands for such 
a system. Estimates are that electrical rates will be 13< per kilo- 
watt hour by 1990. The cost-benefit ratio may not show feasibility 
at today's costs but may in a few years (use $2,000 buy-out money 
for this alternative rather then taking people off the land). 

Also, we have studies underway that show acceptable uniformity coefficients 
of water application with certain sprinkler nozzles at pressures as low as 
15 psi. Field studies will continue this summer on new low pressure sprinkler 
nozzles using sideroll sprinklers. 

The above are just some of my concerns and questions. It seems to me 
that there should be no decisions made or even implied until detailed data 
has been gathered and properly analyzed. Peoples' lives and futures are 
dependent upon data that leaves no question to 'what is now taking place. 
There is no room for guess work. Do we really have all the facts? 



Sine 




Donald J. Brosz ^ 

Extension Irrigation Engineer 




cc: Dean Harold J. Tuma 
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April 28, 1980 



Mr. Frank s. Dickson 
State Conservationist 
Soil Conservation Service 
I J . O. Box 2440 
Casper, WY 82602 

Dear Mr. Dickson: 
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Mr. Frank S. Dickson 
April 28, 1980 
Page 2 

In conclusion, the alternatives discussed in the 
Big Sandy Report may work, but they should be considered as 
part of a total salinity control program and not in isolation 



ura> sincerely, 





EH/wwt 
attachments 



cc: The Honorable Malcolm Wallop 
The Honorable Richard Cheney 
The Honorable Alan K. Simpson 
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Mr. Frank S . Di ckson 
Apr! 1 28, 1980 
Page 2 

has the apparent support of the majority of local landowners. 
From a cost and sal inity reduction perspective, complete pur- 
chase of the Eden Project lands has merit. However , we are 
very much aware of the environmental and social issues and 
values and, hence, opt to support implementation of Alternative 
12. Although we have no detailed knowledge of irrigated land 
values, the landowners' request of $2,000 per irrigated acre to 
retire irrigation seems high. 

One final comment. The $5-5 million for structural improve' 
men t s and $97,000 per annum for OsMsR appears overly burdensome 
for improving irrigation practices on 2,000 acres of land. The 
O&MsR cost of almost $50 an acre each year may equal or exceed 
the crop value at these high elevations. Perhaps a means to 
keep the 2,000 acres irrigated could be found that would pose 
less capital and O&MSR costs. 



Thank you for the opportunity to comment. 



S 1 ncerely , 




Wes ley E . S te i ne r 
Executive Director 



WES:sw 
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United States Department of the Interior 

WATER AND POWER RESOURCES SERVICE 



BUREAU OF RECLAMATION 
UPPER COLORADO REGIONAL OFFICE 

P.O. BOX 11568 
SALT LAKE CITY, UTAH 84147 



uc-751 



APR 3 9 1980 



Mr. Frank S. Dickson 
State Conservationist 
Soil Conservation Service 
P.O. Box 2440 
Casper, Wyoming 82602 

Dear Mr. Dickson: 



are as follows: 
General 



review 

on and review. Our comments 




report 

Service; for example, pages 
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head 
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were 



Page 2-7, Line 15 - The word alternatives is misspelled. 

Page 3-4, Line 14 - The excavated potholes would probably increase seepage 
which could increase salinity. 

Page 3-6, Line 6 - Change "a" to "an." 

Page 3-22, Line 10 - The storage capacity of 13,440 acre-feet appears too 
low. Is this the annual pumpage? 

Page 3-24, Figure 3-1 - Refuge is misspelled. 

Page 3-26, Line 19 - Should say the project efficiency decreased from 
32 percent to 20 percent. 

Page 4-6, Line 3 - Big Sandy water at 6,000 ppm is not highly saline. 

Page A-6, Lines 9, 12, and 14 - Replace the word "in" with "by" to show 
that construction was completed by these dates. 

Page A-8, Line 11 - Revise to say that a teat well was drilled rather 
than an observation well. 

Page A-15, Line 18 - Suggest gravel be deleted. There is very little 
gravel on the Eden Project. 

Sincerely yours , 





. W. Plummer 
Regional Director 
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UNITED STATES DEPARTMENT OF AGRICULTURE 

FOREST SERVICE 

Rocky Mountain Region 
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April 9,1980 



i. S. Dickson 

-:- Conservationist 

::ox 2"iO 
' r t h'yc:;iing 




federal Building 
324 25th Street 



84401 




Senent Program Planning 



Frank S. Dickson 
State Conservationist 
Soil Conservation Service 
P. 0. Box 24>JO 
Casper, WY 82602 

Dear Mr. Dickson: 

We would like you to include our comments with the final Big Sandy Report, 
Vie operate a family farm with a loose knit partnership arrangement. Each mem- 
ber works as hard as he can and gets by on as little aa possible. Even though 
we are one of the larger landowners in the Eden Valley Irrigation District, we 
are still not able to make a. living from farming alone. 

The Big Sandy River runs through our ranch so we can sec first hand the 
huge amounts of water that goes on the land and then eventually seeps back 
into the river. We irrigate to the best of our ability to control this water 
return. We use fifteen inch turnouts and irrigate as rapidly as possible. 
One of us la with the water at all times on an around the clock basis. 

Our fields and ditches are in very good shape and we use the border 
method to flood irrigate our crops. The soil ia so poroua, and also so 
cracked from winter freezing, that the first irrigation each year takes be- 
tween r.ine and twelve inches of water to irrigate the first time over, 

The ASCS and we have both spent many thousands of dollars to Improve 
our Irrigation system. We have installed large drop structures, leveled land, 
put in large turnouts and improved -our ditches. With all of these improve- 
ments, it tos still not helped control the salt water from returning to the 
river. 

We believe the only method that could be used in this Valley that would 
control the salt in the river would be by using a sprinkler system. If some- 
one gave us the sprinklers and replaced them as they wore out We still could 
not afford to use them. Our crops are too small and limited and the growing 
season is too short for us to pay for the operating costs of the sprinklers. 

When we consider the vast amount of money that it would take to install, 
maintain and operate a sprinkler system, along -with the small returns from 
our crops, we feel the best way to stop the salt problem in this valley ia to 
quit irrigating. 

We sincerely request that something be done with this report as soon as 
possible. It is very difficult to make plans and operate our farm with this 
study and all the publicity about the salt hanging over our heads. This 
situation is impossible to live with and is hurting us seriously financially. 

Youra truly, 

Marvin N. Applequiat I 
Marvin W. Applequist I 
Peter Applequist -p^ fl L, 

Parson, %T 82932 
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April 30, 1980 
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*Figuros taken from list of Alternative in Big Sandy River/ 
Colorado River Basin Salinity Report, 
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Box 46 
Farson, Wyo. 
Apr. 3O, 1980 



Mr. Frank Dlckson 
State Conservationist 
Casper, Wyoming 



Dear Frank; 

I have read the Big Sandy Salinity Study, and find my biggest 
concern is the uncertainty that the people of Eden Valley must 
face. There is no easy solution to the problem. 

Either irrigation retirement or sprinklers are the only 
alternatives that I feel would have very much effect on. salinity 
reduction Automatic borders on our porous soil probably wouldn't 

e he l6ngth f PUnS WOUld have to b 



v v the l^eling needed 

leave any topsoil in many places. 



yourpaeif 
farm it in the future I feel th^ I /u d ? * lmow if an ^ one 

" - '- ~- - '"" s.^Tg- 



Sincerely, 




Frank S, Dick son 
State Conservationist 
Soil Conservation Service 
P. 0, Box 2440 
Casper, WY 82602 

Dear Mr. Dick son; 

In response to the Big Sandy River report of the Colorado River Basin 
Salinity control study, the following are our comments. 

After reviewing all statements , comments and research at all public 
meetings and the above mentioned publication, it is readily apparent that 
the only feasible solution is one of the three alternatives that retire 
irrigation practices. Namely 6, 8 or 12. 

These are the only sensible alternatives as the cost-benefit ratio 
is very favorable. They achieve maximum salt loading reduction while 
giving a relatively small number of people the opportunity to relocate 
their operations. This is preferable to all other alternatives as the 
remaining alternatives will increase landowner debt, reduce available 
water, be energy inefficient, very costly and not achieve significant 
salt reduction. We also feel that these three alternatives are very 
definite and final. There would not be any need to look at it again in 
five or ten years, 

This study and the publicity it has received has put the agricultural 
community in the Eden Valley Irrigation District in a very untenable 
position* At the present time our land is valueless with this proposal 
over us. We are unable to expand or make major improvements as money is 
not available to some of us due to this study. It is imperative that 
this matter be resolved in the very near future. No community needs 
the problems this study has brought on us, 

Concerning the proposed figures mentioned in the study for land or 
water purchases, we question how much research has gone into these figures 
and we feel they should be reviewed with the landowners. 



phosphates and other polution, mainly animal wastes from our fields 
which the DEQ study blamed heavily on the Eden Project. The State of 
Wyoming made this study and, at a meeting attended by me (W, L. Harns) 
in Green River three years ago, the statement was made that the only 
place they could really do any cleaning up of the river was by cont- 
rolling run-off from the Eden Project. Why not consider removing this 
hazard of polution of the Green River by applying the irrigation retire- 
ment alternatives. We do not feel we want to be harassed by this agency 
and then another and another from now on. 

Yours truly, 

Neale Jones . FE 
C ' " 





William Lee warns, Faffson 




cc; 




Malcom Wallop, U.S. Senator 
Alan Simpson, U.S. Senator 
Dick Cheney, Member of Congress 



-CL-> 




STATE OF t All FORM I A THE RESOURCES AGENCY 



EDMUND G. BROWN JR., Governor 



COLORADO RIVER BOARD OF CALIFORNIA 



107 SOUTH BROADWAY, ROOM 8103 
LOS ANGELES, CALIFORNIA 90012 
(2 1 3) 620-W80 




May 2, 19^0 



Mr. Frank S. Dickson 

U5DA - Soil Conservation Service 

Post Office Box 2 HO 

Casper, Wyoming #2602 

Dear Mr'. Dickson: 

We have reviewed the draft U.S. Department of Agriculture 
Report, "Big Sandy River - Colorado River Basin Salinity Control 
Study", March 1930. 

The report presents a number of alternatives for salinity 
control, most are very cost-effective. We support all cost-effective 
solutions to the salinity problems in the Colorado River Basin. One 
alternative, Landowner Preferred - Modified has the support of the 
local citizens, an extremely important element in the successful 
implementation of salinity control activities. However, this 
alternate leaves some 2,000 acres in production for which irrigation 
systems improvements are proposed. Continued efforts should made to 
reduce the costs of salinity control on that acreage, as the estimated 
cost per acre for salinity control is $3*425 per acre as compared to 
$2,000 per acre for land retirement. 

We have some specific comments on the report which are as 
follows : 

Page 1-2, Figure 1-1. The irrigated areas should be shown 
on this figure. 

Page 1-6, lines 1 and 2. Identify the location of the "Big 
Bend" area. 

Page 1-7 > lines 7 thru .9.. This paragraph implies that ASCS 
cost-share funds are available once the project is approved. This 
is not the case. To the best of my understanding, USDA has not 
included funds for on-farm salinity control activities in its current 
budget and it has only been through the efforts of the Colorado River 
Basin states in Congress that funds have been earmarked for on-farm 
cost-share salinity control activities in the Colorado River Basin. 
This misconception regarding the availability of funding should be 
clarified. 

Fags 1-3, lines 4 thru 9* It is unclear how the mechanism 
described for increased salt loading takes place. Is the value 
32,700 tons or 37*700 tons? 
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THE STATE 




OF WYOMING 



ED HERSCHLER 
GOVERNOR 



EARL M.THOMAS 

DIRECTOR 



and 

CHEYENNE, WYOMING 82002 

May 9, 1980 



EIS 484 Colorado River Basin 
Salinity Control Study 
Big Sandy River 
USDA/SCS/Report 



Mr. Frank S. Dickson 

State Conservationist 

USDA Soil Conservation Service 

P.O. Box 2440 

Casper, Wyoming 82602 

Dear Mr. Dickson: 

Our review of the subject study report revealed only one error 
that we feel needs correction. 

Page A-27, line 25, states that the reservoir maintains 
"populations of rainbow and brown trout." This should be changed 
to reflect that brown trout is the dominant species, cutthroat 
trout are present in much lower numbers, and rainbow trout are only 
incidental in occurrence, 

Thank you for the opportunity to review this report. 

Sincerely, 




W. DONALD DEXTER, ASSISTANT DIRECTOR 

WYOMING GAME AND FISH DEPARTMENT 



cc: Game Division 
Fish Division 



WDD:HBM;ag 



Advisory 



ADVISORY COUNCIL ON HISTORIC PRESERVATION 
LAKE PUZA-SOUTH 

SUITE 616 

44 UNION BLVD. 
UKEWOOO, COLORADO 80228 



1522 K Street NW. 
Washington D.C. 
20005 



April 4, 1980 

Mr. Frank S. Dickson 
State Conservationist 
Soil Conservation Service 
P. 0. Box 2440 
Casper, Wyoming 82602 

Dear Mr. Dickson: 

Thank you for your request of March 20, 1980, for comments on 
the draft environmental statement (DES) for the Soil 
Conservation Service's (SCS) Big Sandy River Salinity Report, 
Wyoming. Pursuant to Section 102(2) (C) of the National 
Environmental Policy Act of 1969 and the Council's regulations, 
"Protection of Historic and Cultural Properties" (36 CFR Part 800), 
the Council has determined that this DES does not demonstrate 
compliance with Section 106 of the National Historic Preservation 
Act of 1966 (16 U.S.C. Sec. 470f, as amended, 90 Stat. 1320) in 
accordance with the Council's regulations. However, it appears 
that the SCS recognizes its responsibility pursuant to Section 
106, as amended, and will carry it out in the future. The 
Council looks forward to working with SCS in accordance with the 
regulations, as appropriate. 

We have been able to retain additional staff to assist Federal 
agencies with their compliance responsibilities for water 
resource and related projects. Should you have any questions ^ 
or need assistance, please contact Betty LeFree of the Council s 
Western Division of Project Review at (303) 234-4946, an FTS 
number . 

Sincerely, 




Wall 

Chi&f, Western Division 
of Project Review 
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United States Department of the Interior 

HERITAGE CONSERVATION AND RECREATION SERVICE 
INTERAGENCY ARCHEOLOGICAL SERVICES-DENVER 
P.O. BOX 25387, DENVER FEDERAL CENTER 
DENVER, COLORADO 80225 

IN HEI'LY REFER TO: 

1201-05 (W530) MAR 2 8 1980 

Mr, Frank S. Dickson 
State Conservationist 
Soil Conservationist 
P. O. Box 2440 
Casper, Wyoming 82602 

Dear Mr. Dickson: 

Thank you for providing us with a copy of the Interagency and Public 
Review Draft of the Big Sandy Salinity Study Report. Any comment we 
might have will be coordinated through the Manager of Environmental 
Programs, Mid-Continental Regional Office, Heritage Conservation and 
Recreation Service. 

Sincerely yours, 




Jack R Rudy _V 

Chief , Interagency 
Archeological Services - Denver 



Discussion and Disposition of Each Comment on Interagency and Public 
Review Draft Report 

FISH AND WILDLIFE SERVICE 

Comment: The report cites the American peregrine falcon, bald eagle, 
and black-footed ferret as endangered wildlife species 
possibly occurring in the project area. Selection of an 
alternative or combination of alternatives for further 
action and preparation of an EIS should include a biological 
assessment of project effects on these species are required 
by the Endangered Species Act Amendments of 1978. If it is 
determined they may be affected, formal consultation must be 
requested from the Fish and Wildlife Service. Since several 
endangered species of fishes occur downstream in the Colorado 
River system, the effects on them should also be considered. 
Prior to the development of your biological assessment under 
Section 7, a list of endangered, threatened, and species 
proposed for listing that may occur in the project area 
should be requested from the Regional Director, Fish and 
Wildlife Service. 

Response: Page 4-7 states that formal consultation will be requested 
prior to the implementation of any plan. 

Effects downstream are generally addressed by the program 
EIS (see pages 2-2 and 4-7). A supplement to the program 
EIS may be prepared, if required to address more specific 
local impacts. 

MASON E. HEATHMAN 

Comment: Now, as far as I am concerned the government can do one or 
two things, either buy me out or leave me alone. 

Response: SCS is not recommending a particular alternative. Legislative 
action will be necessary to implement any of the salinity 
reduction alternatives that have been evaluated. 

STATE HISTORIC PRESERVATION OFFICER 

Comments: The study outlines several alternatives to reduce and control 
the salinity of the Big Sandy and Colorado Rivers. Although 
no specific geographic areas are outlined, those portions 
subject to surface modifications when determined, should be 
reviewed for their potential impact upon cultural resources. 

A cultural resource inventory of all of the proposed 
structural measures areas is recommended prior to initiation 
of any construction. 

Response: The need for a cultural resources inventory is recognized 
and the procedure to be followed is discussed on pages 4-7 
and 4-8. This is also reemphasized on page S-3. 
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'."vV 1 y^'MJM-M. OF AGRICULTURE 

. '.">-: T.-:e salinity on the Big Sandy Project is natural and man 
n caused and should be approached in that manner and a 

program designed to control salinity whenever possible. 



< t ne yyonnng Game and Fish Department and the U.S. Fish and 
"iidlife Service should be required to contract for and 
urimburse the project irrigators to a fair and equitable 
pnco for committed project or excessive waters that are 
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Comment: A thorough study should be conducted as to the feasibility 

(7) of converting the present irrigation system on the project 
from flood irrigation to gravity sprinkler irrigation both 
high and low pressure. 

Response: There is not adequate elevation between the reservoirs 
and the farmland to supply gravity pressure for either 
high or low pressure sprinkler irrigation (see page 3-3, 
Alternative 3). 

Comment: Owners and operators on the project should be involved with 

(8) the studies and be kept abreast of federal and state action, 

Response: We agree and have tried to accomplish this. 
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY 

Comment: Page S-2, line 14. It is indicated that the Big Sandy 

(1) River is contributing 149,200 tons per year of salt for 
the period 1960 through 1977. This figure is adjusted 
to 157,600 tons per year later in the report. The 208 
Plan, "Clean Water Report for Southwestern Wyoming" 
indicates that the loading for the period 1970-75 was 
approximately 270,000 tons per year (page 5-5). Can 
the difference in these loadings be accounted for due 
to differences in annual runoff or is ther a basic 
difference in estimating the salt loading? 

Response: The figure 157,600 tons per year of salt is the estimated 
present and future conditions without-project value. 
According to the "Clean Water Report for Southwestern 
Wyoming" Final Technical Report, August 1978, only the 
years 1975 and 1976 were used in their analysis to show 
a salt loading of 270,000 tons per year. The differences 
between that report and our study is in the difference of 
annual runoff and in the method of evaluation. SCS con- 
sidered the effects of varying daily flow between the 
sample dates. The Clean Water Report for Southwestern 
Wyoming did not (see page 5-5 of the "Clean Water Report"). 

Comment: Page S-5, Table S-l. The table shows the salt loading 

(2) reduction equal for the land retirement and irrigation 
retirement alternatives. This does not appear realistic 
in that grazing activities would undoubtedly increase 
erosion and salinity loading to some degree. 

Response: We agree, but believe the effect of surface runoff and 
salt loading would be insignificant when compared to 
the salt loading created by irrigation on the area. 
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Comment: Page 1-5, line 17. Statement is made that the Big Sandy 
(3) Reservoir does not contribute significantly to saline 
aquifer problem. This does not appear to be consistent 
with the 208 Management Plan (see page 5-46) which 
indicates that water resource development within the 
contact zone will contribute significantly to salt loading 
Directly or indirectly through irrigation the reservoir is 
a significant source of salinity loading. 

Response: Indirectly, the reservoir contributes to the salinity, 
because without the reservoir most of the irrigation 
would not be possible. However, the tests by WPRS have 
shown that seepage from the reservoir returns to the 
stream immediately below the dam and at relatively good 
quality and does not contribute significantly to the 
saline aquifer problem. 

Comment: Page 1-1 line 20. See comment #1 , relative to average 
(4) annual salt loading. This comment also applies to other 
sections of the report where salt loading is referred to. 
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in elevation from Big Sandy Reservoir to irrigable 
land in Eden and Parson projects sufficient to allow 
gravity flow? The study does not even address this 
optionno evidence is supplied to indicate this was 
even considered and/or rejected. 

Response: The report states on page 3-3 how the development 
of this alternative occurred and why 6,400 HP is 
required to provide pressure to operate a sprinkler 
system. 

Comment: I am not sure how SCS arrived at the figures for 

(1) salt loading reduction. For example, in connection 
with Alternative 3 (sprinkler irrigation), p. 3-7, 
figures are provided showing a salt loading reduction 
to 61,300 tons per year. How are these figures 
arrived at? Methodology is non-existent. It is my 
opinion that to know how figures are arrived at is as 
important as the actual figures. 

(2) Moreover, the heart 1 of my complaint with regard 
to methodology also apples to how beneficial and 
adverse effects are arrived at. For example, what 
basis is used for determining downstream benefits? 

Response: Developing the methodology for salt loading reduc- 

(1) tion was accomplished by evaluating on a year by 
year basis the 1960 through 1977 historic flow and 
water quality records. This was done at various 
USGS gages throughout the Big Sandy River Watershed. 
In addition, all individual water quality spot 
sampling data was evaluated. 

Equations were developed from the historic data, 
showing a relationship between return flow volume 
at various locations along the Big Sandy River and 
water quality of those return flows. After this 
relationship had been established each alternative 
was evaluated in terms of irrigation efficiency 
and resulting deep percolation which in turn 
returns to the Big Sandy River. This provided the 
basis for tonage reduction of salt for each alter- 
native shown in the report. 

(2) The basis for determination of the impact of salt 
reduction in the Big Sandy River to salt concentra- 
tions mg/1 at Imperial Dam is as follows: 

Using the historic record of water flow 
and water quality for the 1941-1976 period 
a "Present Condition 1976" was established. 
This base established flow and salt concen- 
tration at Parker Dam on the Colorado River. 
The water and salt impact of each Big, Sandy 
Salinity reduction alternative was routed 
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to Parker Dam on a one to one basis. At this 
point a constant -volume of water is diverted 
from the Colorado River system. The remaining 
flow is then routed to Imperial Dam and a new 
salt concentration is computed. The revised 
salt concentration at Imperial Dam is then 
compared against the "Present Modified Con- 
dition 1976" base of 1046.36 mg/1. 

The benefits of each mg/1 change at Imperial 
Dam have been established by a consortium of 
Water Resources Centers in the States of 
Arizona, California, Colorado, and Utah, in a 
publication called "Salinity Management Options 
for the Colorado River damage estimates and 
control program impacts". The 1979 value set 
an annual benefit of $416,000 for each mg/1 
change at Imperial Dam. These salinity reduc- 
tion benefits are derived from municipal and 
agricultural impacts. 

The downstream salinity reduction benefits 
of $12,495 per mg/1 change in the Green River 
at Green River, Wyoming have been established 
by interviews with Trona Plants, City of Rock 
Springs and Green River and the Jim Bridqer' 
Power Plant. As salinity concentrations are 
reduced water treatment costs are also reduced. 
in addition, less water is required in the 
power plant as it can be recycled more times 
the S va( aCt rS and ot ^ rs k were " sed to develop 
River in Wyoming. 

Comment: Obviously, if I wer e a ..nn. T wnljlri 
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Response: The figure of $2,000 per irrin^H 

Alternative 6 or Alternat vo T * 9CPe was not used in 
Alternative 8. An economic evaluation 



was made on each of these alternatives using present 
appraisal value of all the items that were required 
in each alternative. 

The figure of $2,000 per irrigated acre was used in 
Alternatives 11 and 12 at the request of the landowners. 
Congressional action would be required to set any figure 
other than appraisal . 

STATE ENGINEER'S OFFICE 

Comment: Page 1-4, lines 20-22. We object to any alternative being 

(1) "selected for implementation" at this time. Such action 
is premature, and should not be taken until WPRS and State 
efforts are completed and an informal decision can be made 
by all concerned. 

Response; The sentence has been deleted. 

Comment: Page 2-6, lines 16-18. Did the Coordinating Committee or 

(2) the SCS send out the summary and questionnaire? This 
Committee member did not see the final questionnaire until 
it had been sent to him from the SCS office in Casper. 

Response: The SCS sent the summary and questionnaire to the 
State Engineer's office at the request of the Local 
Coordinating Committee members. The Coordinating 
Committee sent the questionnaire to the landowners. 

Comment: Page 3-1, lines 24-25 and subsequent pages. I fail to see 

(3) the practicality of drying up a wetland in one area in the 
name of conserving water, and then incurring costs for 
construction and maintenance to replace it in another area, 
with its attendant water losses. 

Response: The mitigation to which you refer does not create additional 
wetland. It only improves the remaining wetland areas. Cost 
has been included in the mitigation plan to reduce wetland 
seepage. 

Comment: Page 3-1, lines 25-27 and page 3-2, lines 1-2, and elsewhere. 

(4) This refers to water not utilized for irrigation due to 
increased irrigation efficiencies, and used for instream 
flows on a scheduled basis. There may be some question as 
to how this would be accomplished. Also, if this could be 
done, are the Wyoming Game and Fish Department and/or the 
Fish and Wildlife Service willing to pay their portion of 
storage and O&M costs in order to share in the unused pro- 
ject water on a scheduled basis? If this water could be 
put to legally defined beneficial uses and delivered down- 
stream on the users 1 schedules, the fish could certainly 
use it as available. 

Response: The line following the lines to which you refer explains 
that actual releases would need to be worked out on an 
annual basis. SCS cannot speak for these agencies on 
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to Parker Dam on a one to one basis. At this 
point a constant volume of water is diverted 
from the Colorado River system. The remaining 
flow is then routed to Imperial Dam and a new 
salt concentration is computed. The revised 
salt concentration at Imperial Dam is then 
compared against the "Present Modified Con- 
dition 1976" base of 1046.36 mg/1. 

The benefits of each mg/1 change at Imperial 
Dam have been established by a consortium of 
Water Resources Centers in the States of 
Arizona, California, Colorado, and Utah, in a 
publication called "Salinity Management Options 
for the Colorado River damage estimates and 
control program impacts". The 1979 value set 
an annual benefit of $416,000 for each mg/1 
change at Imperial Dam. These salinity reduc- 
tion benefits are derived from municipal and 
agricultural impacts. 

The downstream salinity reduction benefits 
of $12,495 per mg/1 change in the Green River 
at Green River, Wyoming have been established 
by interviews with Trona Plants, City of Rock 
Springs and Green River and the Jim Bridger 
Power Plant. As salinity concentrations are 
reduced water treatment costs are also reduced. 
in aaaition, less water is required in the 
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Alternative 6 acre was ^e 

8. An economic evaluati 
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was made on each of these alternatives using present 
appraisal value of all the items that were required 
in each alternative. 

The figure of $2,000 per irrigated acre was used in 
Alternatives 11 and 12 at the request of the landowners. 
Congressional action would be required to set any figure 
other than appraisal . 

STATE ENGINEER'S OFFICE 

Comment: Page 1-4, lines 20-22. We object to any alternative being 

(1) "selected for implementation" at this time. Such action 
is premature., and should not be taken until WPRS and State 
efforts are completed and an informal decision can be made 
by all concerned. 

Response: The sentence has been deleted. 

Comment: Page 2-6, lines 16-18. Did the Coordinating Committee or 

(2) the SCS send out the summary and questionnaire? This 
Committee member did not see the final questionnaire until 
It had been sent to him from the SCS office in Casper. 

Response: The SCS sent the summary and questionnaire to the 
State Engineer's office at the request of the Local 
Coordinating Committee members. The Coordinating 
Committee sent the questionnaire to the landowners. 

Comment: Page 3-1, lines 24-25 and subsequent pages. I fail to see 

(3) the practicality of drying up a wetland in one area In the 
name of conserving water, and then incurring costs for 
construction and maintenance to replace it in another area, 
with its attendant water losses. 

Response: The mitigation to which you refer does not create additional 
wetland. It only improves the remaining wetland areas. Cost 
has been included in the mitigation plan to reduce wetland 
seepage. 

Comment: Page 3-1, lines 25-27 and page 3-2, lines 1-2, and elsewhere. 

(4) This refers to water not utilized for irrigation due to 
increased irrigation efficiencies, and used for Instream 
flows on a scheduled basis. There may be some question as 
to how this would be accomplished. Also, if this could be 
done, are the Wyoming Game and Fish Department and/or the 
Fish and Wildlife Service willing to pay their portion of 
storage and O&M costs in order to share in the unused pro- 
ject water on a scheduled basis? If this water could be 
put to legally defined beneficial uses and delivered down- 
stream on the users' schedules, the fish could certainly 
use it as available. 

Response: The line following the lines to which you refer explains 
that actual releases would need to be worked out on an 
annual basis. SCS cannot speak for these agencies on 
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easy to provide the required water at the wells or pumping 
stations. The only impact on the evaporation reservoir 
would be a reduction in size. 

The evaporation pond salinity can be controlled by use 
of dikes. The more saline waters will be acceptable 
as long as some relatively fresh water is available. 

Comment: Page 3-25, Alternative 11 - Landowner Preferred, In line 

(9) 7, the location of the 2,000 acres that would continue to 
be irrigated would have some effect on several factors 
distribution costs and efficiency, deep percolation, and 
the farming efficiency. The land remaining in irrigation 
may not be the most desirable from the standpoints of 
irrigation efficiency, production, and salt loading reduction. 

The information in the footnote on page 3-27 needs to be more 
explicit that the $2,000 per irrigated acre price is the price 
desired by the landowners. This information should be in the 
text on page 3-25 s and should also be on page 3-15 (Alternative 6) 
This price, or a corresponding one, should also be shown on page 
3-17 (Alternative 8). There should be emphasis that this desired 
price would be subject to an appraisal by the purchasing agency 
and that the resulting figure would very likely be much lower. 
See Comment Number 12 also. 

Response: We agree, however for the purposes of this report we used 
average values in analyzing the effects. 

The wording of the footnote was revised. (Page 3-16). 
Further discussion on this matter is in Chapter 4. 

Comment: Page 3-28., Alternative 12 - Landowner Preferred-Modified. 

(10) Comment Number 9 would apply to this alternative also. 

Response: The footnote (Page 3-17) was also changed. 

Comment: Page 3-35, Item D.2 under the EQ Account. Changing cropland 

(11) to rangeland is not an irreversible or irretrievable commit- 
ment of resources. This also applies to the same item on 
page 3-36. Under the Social Well-Being Account, B.I and 2, 
who would benefit from any improved hunting and f1sh1ng and 
what about public access to any improved hunting and fishing? 
See these same items on pages 3-36 and 3-37 also. 

Response: These land use changes are not irreversible or irretrievable; 
and have been moved to the biological resources and selected 
ecosystem section. Those people who chose to hunt and fish 
in the area would benefit from the improved conditions. 
These would be expected to be mostly Wyoming residents. On 
public lands access would be available to all persons. 

Comment: Page 4-3, lines 8-27. Alternative 6, Land Retirement, shows 

(12) a desired buy out price of $2,000 per irrigated acre. Alter- 
native 8, Irrigation Retirement, shows this same desired 
price, but the landowners would remain. This does not appear 
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to be reasonable. In lines 15-20, a cost of about $1,300 per 
irrigated acre is estimated as a break-even price - indicating 
the landowers are requesting a windfall profit of around $700 
per irrigated acre, even though they are asking to be bought 
out. In lines 23-27, and lines 1-4 on page 4-4, the break- 
even price for irrigation retirement is given as approximately 
$1,400 per irrigated acre. This is a $600 per irrigated acre 
windfall profit with the landowners desired $2,000 per irri- 
gated acre price, and the landowners would still retain their 
land and mineral rights while having hay provided for their 
livestock. Refer to Comment Number 20, also. 

Response: The figure of $2,000 per irrigated acre was not used in the 
evaluation of Alternative 6 - Land Retirement or Alternative 
8 - Irrigation Retirement. Alternative 6 used a cost of 
approximately $1,300 per acre and Alternative 8 used $1 ,400 
per acre, 

He believe the per acre price used in our evaluation is 
reasonable when cosidering the benefits obtained. It is 
unrealistic to expect people to relocate from their homes 
without some financial inducement. 



Comment. 
(13) 



Page 4-4, lines 16-17. ". . . the salinity reduction benefits 
are far in excess of the costs." This and similar statements 
in the report are based on a false premise. Salinity concen- 
tration reduction ^hrough leaving more water in the stream as 
it eaves the project area presumes that this water arrives 
mnet Hi!. ^V^'^ished in quantity. We would expect 
most of this water to be utilized before it reaches Imperial 

U^Pr R?n ln ^ Omin ?. and niuch of ^ before it escapes the 
upper basin. The salinity concentration reduction benefits 
to Wyoming would not meet the costs, and the benefits to 
downstream users would in actuality be much less than those 
postulated in the report. See also, pagel li 6-25 



that *5 e ^l* of water not used by the 

a iLY bV^e" {MY"!?" 1111 ^ While 



Comment: Page 4-5, 



as environmental desirabe 



They Were 
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Comment: 

(15) 



Response: 



Comment: 
(16) 



Response; 



Comment: 
(17) 



Response: 



Comment: 
(18) 



Page 4-5, lines 25-27, and page 4-6, lines 1-5. There should be 
mention of the potential for industrial use of the Big Sandy 
water as a preferred alternative to wasting it to evaporation 
on Sublettes Flat. 

Industrial uses of saline water have not previously been 
justified due to high treatment costs. 

Page 4-6, lines 9-17. The uncertainty expressed in lines 9-17 
negates the specifics discussed in such a positive manner in 
the Landowner Preferred-Modified Alternative section which 
follows this paragraph. 

The uncertainty is in regard to funding and the implementing agency 
If properly funded, it is expected that the Landowner Preferred- 
Modified Alternative would continue to be the choice of the 
local people. 

Page 4-10, line 1, "Negotiable". Everywhere else in the report, 
the $2 S 000 per irrigated acre figure is referred to as the land- 
owners' price with no intimation of negotiation, and all of the 
SCS computations are based on this $2 S 000 figure where retire- 
ment of either land or irrigation is involved. 

It has been indicated to us that a figure of less than $2,000 
per irrigated acre would not be "negotiable" or "acceptable". 

The $2,000 per acre figure was used only in Alternative 11 and 
Alternative 12. An economic evaluation was made on Alternative 
6 and Alternative 8. See response to comment (12). 

Chapter 4. The entire discussion in Chapter 4 seems oriented to 
the presumption that the SCS on-farm study is the final study 
action, rather than a small part of the WPRS Colorado River Basin 
salinity control program. The several alternatives envolved in 
the SCS study need to be evaluated along with the WPRS Big Sandy 
Unit results and with the efforts of the State for developing 
industrial uses for the water from the Big Sandy River. 



Response: The relationship to projects and 
is discussed in the Introduction 



programs of other agencies 
and in Chapter 2. 



Comment: 

09) 



Appendix A, Page A-12, lines 11-17, In view of this paragraph, 
why is there so much supposed interest from the landowners in 
selling out? 



Response: It is not the intent of this report to speculate. The views 
of some of the landowners are shown in this section, in 
their reponses. 



Comment: 
(20) 



Appendix B, Page B-l, lines 23-26. Compare the "needed" $2,000 
per irrigated acre (line 24) with the figures on sheet E of 
Appendix B. Alternative 6 estimates the value of land at $1,238 
per irrigated acre. Again, computations - and expectations - 
based on a price of $2,000 per irrigated acre do not appear to 
be realistic. 

Response: Refer to Response No. 12. 
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AGRICULTURAL EXTENSION SERVICE 



Comment: No mention is made of the Colorado River Compact. What are the 
(1) impacts upon the Colorado River Compact for all the alternatives 
discussed in this Study. Congress is party in both national 
and/or regional environmental assessments. 



Response: 



The Colorado River Compact allocates water among the various 
states in the Colorado River Basin. The alternatives presented 
would not affect the Compact. Those alternatives that utilize 
more water are still within Wyoming's share of the Compact 
Those alternatives that use less water would allow that water 
to be used elsewhere in Wyoming. 

Page S-2, line 15-16. The statement is made "Most of the salt 
t to be leached . ." Is thought" tells me thai 
the Study is not sure where the salts are coming from How 



Comment; 
(2) 



Response; This sentence has been reworded 
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Comment; 
(5) 




and 2 



3S s^uir^ 1 



consum Pn Is T .17 



Response: 



Comment: 
(6) 



Response: 



Comment: 



alfalfa 19.55 inches; 
and small grain 13. 75 
ments are in addition 
This means, according 



in the 1960's. The average seasonal irrigation consumptive 
requirements for that area according to our studies show for 

grass, hay and pasture 18.24 Inches, 
inches. The above consumptive require- 
to about 4 inches of effective rainfall. 
to our figures, the irrigation efficiency 
figures would be higher than shown in the Study, less return 
flows, etc. What effect would this have on salt load calcu- 
lations (reference back to Comment 4, above) 

Our review of the studies to which you refer showed a differ- 
ence of total consumptive use of alfalfa of 15 percent for 
the year which was studied when compared to our study. We 
felt that this comparison was good and supported our use of 
the Blaney-Criddle method. The measured data, which was 
done by the University, was in fact only partially measured, 
as about 35 percent of the total inches of water used was 
estimated between measurements and might also be subject to 
question. Other factors which greatly affected the total 
average value being different than the field tests are the 
annual temperature arid precipitation variations and the 
changing cropping pattern. The percentage of alfalfa has 
significantly declined and the grasses which have replaced 
that crop use less water. 



If there is a small error in 
ments, it is not believed it 
the results of this Study. 



the crop irrigation require- 
would significantly effect 



Have there been any studies made which locate the areas where 
most of the salt is coming from? It seems the report assumes 
equal amounts of salt from all the irriagated acres. Is there 
more salt coming from the high water table area within the 
irrigation district? How much salt is moving into the irri- 
gated area by natural causes? 

No specific studies have been made to locate areas of greater 
or lesser salt contribution. For purposes of this evaluation 
the average for all acres was used. This was necessary because 
specific determinations of what lands may be retired or what 
lands may have irrigation improvements have not been made. 
This refinement would be possible during the implementation 
phase of the project. In general, the greatest salt contri- 
bution comes from the area which is fartherest from the natural 
drainages. 

The natural salt contribution is shown on page 1-7. 

How much salt will the wildlife habitat areas contribute if 
installed wetland alternative(s) are selected? 



Response: In maintaining the wetlands, it was assumed that those remaining 
would be lined to reduce seepage. Therefore, they will contri- 
bute less than they do under present conditions. 
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Comment: Page S-3. The landowner alternative selected to retire 87 per- 

(8) cent of the irrigation on the project should mention right at 
this point that this was assuming a $2,000 per acre buy-out. 
People will read this part of the report and never get to the 
full details later in the report. 

Response: The full details are in other parts of the report. 

Comment: How can any kind of alternative selections be made before the 

(9) WPRS has made its studies? Decisons are being made on very 
limited information which can have a deep impact on the land- 
owners in the area and community. 

Response: The WPRS studies are complementary to this study. Any on-farm 
salinity control measures implemented would reduce the quantity 
and improve the quality of the water that must be accommodated 
downstream by the WPRS. 



Comment 
(10) 



Response: 



Has proper attention been given to gravity pressure sprinkler 
systems? There is enough head from the reservoir to the pro- 
ject lands for such a system. Estimates are that electrical 
rates will be 13tf per kilowatt hour by 1990. The cost-benefit 
ratio may not show feasibility at today's costs, but may in a 
few years (use $2,000 buy-out money for this alternative 
rather than taking people off the land). 

Also, we have studies underway that show acceptable uniformity 
coefficients of water application with certain sprinkler nozzles 
at pressures as low as 15 psi. Field studies will continue this 
summer on new low-pressure sprinkler nozzles using sideroll 
sprinklers. 

The available head is completely inadequate to operate a 
sprinkler system without additional energy. Even 15 psi 
would not be available except very near the reservoir, pro- 
vided the reservoir was full. See page 3-3 for details of 
gravity pressure for a sprinkler system. 



Comment: 

(ID 



Response: 



, 






environmental benefits than those proposed by SCS. In 
any event, a final decision on the Big Sandy should be 
deferred until the studies to be conducted by the Water 
and Power Resources Service are completed and other 
approaches by the State have been explored. 

The proposed "federal buy-out" of irrigated land and 
retirement of land from production could jeopardize 
other programs which seek to bring land into irrigated 
production. Therefore, this alternative should not be 
considered as a viable alternative at this time. Further s 
I am concerned that this approach has raised the expecta- 
tions of the landowners in the area for a quick and easy 
solution to reducing the salinity in the Eden-Farson area. 

Response: If the irrigation return flows are marketed to industry, 
there is no doubt that economic benefits will be realized. 
There is some concern that the use of saline water by 
industry will result in very high treatment costs, which 
may ultimately cost many times more than the aricultural 
alternatives shown in this report. This is pointed out 
by the cost industry is now undergoing to treat the 
moderately low-salinity water of the Green River. It 
should be noted that industry will pass along to the 
general public the cost of treating the water. We feel 
that the alternatives evaluated in this report would reduce 
the amount of low-quality water and salt the State and^Water 
and Power Resources Service would need to evaluate during 
their studies. 

There is also the question of how the water can be market- 
able as long as high quality water is available. The 
concern is that the studies and search for a market will 
continue for many years, while the farmers continue to 
suffer economic hardships and the salinity problem con- 
tinues unabated. 

Comment: Additionally, I am formally requesting that the SCS not 
take any further action on this alternative until the 
State and the Water and Power Resources Service have 
had an opportunity to explore other remedies to the 
salinity problem in the Big Sandy and Green River 
drainages in Wyoming. 

Response: It is SCS responsibility to submit this report in a 

timely manner. SCS has satisfied this responsibility. 
We acknowledge that further investigations are underway 
by other agencies and organizations that concern alterna- 
tives that are beyond the responsibility of USDA. 

ARIZONA WATER COMMISSION 

Comment: The report shows that irrigation in the study area results 
in the contribution of an estimated 133,300 tons of salt 
per annum to the river system. Impacts of the Landowner 
Preferred-Modified Alternative (Alternative 12) would 
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result in a reduction of the salt loading by about 113,000 
tons per year, which represents a reduction of 14.3 )iicj/l 
at Imperial Dam. The estimated costs of Alternative 12 
is about $35.9 million; the annual benefits are about 
$6.7 million; and the annual equivalent cost per ton of 
salt reduction is about $24.50. Provided these estimates 
are reliable, Alternative 12 is one of the most favorable 
salinity reduction proposals to date. It would be less 
than one-half the cost per ing/1 reduction of salinity" at 

'^ " e devel P |lient f r the Grand ' 



Response: This favorable comparison is noted 
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Page 2-7, Line 15 - The word alternatives is misspelled. 

Page 3-4, Line 14 - The excavated potholes would probably 
increase seepage which could increase salinity. 

Page 3-6, Line 6 - Change "a" to "an." 

Page 3-22, Line 10 - The storage capacity of 13,440 acre- 
feet appears to low. Is this the annual pumpage? 

Page 3-24, Figure 3-1 - Refuge is misspelled. 

Page 3-26 5 Line 19 - Should say the project efficiency 
decreased from 32 percent to 20 percent. 

Page 4-6, Line 3 - Big Sandy water at 6,000 ppm is not 
highly saline. 

Page A-6, Lines 9, 12, and 14 - Replace the word "in" with 
"by" to show that construction was completed by these dates 

Page A-8, Line 11 - Revise to say that a test well was 
drilled, rather than an observation well. 

Page A-15, Line 18 - Suggest gravel be deleted. There is 
very little gravel on the Eden Project. 

Response: The changes and corrections were made. 
FOREST SERVICE 

Comment: The only comment we have is that all references to the 
Bureau of Reclamation should be changed to agree with 
their new title - Water and Power Resources Service. 

Response: This correction has been made. 

MARVIN N. APPLEQUIST I 
MARVIN N. APPLEQUIST II 
PETER APPLEQUIST 

Comment: We believe the only method that could be used in this 
Valley that would control the salt in the river, would 
be by using a sprinkler system. If someone gave us the 
sprinklers and replaced them as they wore out we still 
could not afford to use them. Our crops are too small 
and limited and the growing season is too short for us 
to pay for the operating costs of the sprinklers. 

When we considered the vast amount of money that it 
would take to install, maintain, and operate a sprinkler 
system, along with the small returns from our crops, we 
feel the best way to stop the salt problem in this Valley 
is to quit irrigating. 
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We sincerely request that something be done with this 
report as soon as possible. It is very difficult to 
make plans and operate our farm with this study and 
all the publicity about the salt hanging over our heads. 
This situation is impossible to live with and is hurting 
us seriously financially. 

Response: The SCS is responsible for completing and submitting 
this report at this time. What action may be taken 
and when is not known. 

JUSTYNE TOMICH 

Comment: We note on each of the alternatives a notable salinity 
reduction at Green River that results in a very minor 
reduction at Imperial Dam (see chart enclosed). This 
makes it appear that great sums of money can be spent 
to reduce salinity in the Big Sandy River. However, 
the salinity seems to increase as the waters travel 
downstream and arrive at Imperial Dam. Our logic 
would conclude, perhaps a large desalinization plant 
just above Imperial Dam is the real answer to the 
problem. 

Response: The impact on salinity reduction in the Green River is 
much greater than in the lower Colorado River because 
of the proportionately larger amount of salt we are 
dealing with; i.e. the Big Sandy contributes a large 
proportion of the salt in the Green River at Green 
River, Wyoming, but only a small portion of the total 
in the Lower Colorado River. The question of whether 
desalinization is more cost effective can best be 
answered by those who have studied those costs. (Refer 
to the letter from the Arizona Water Commission) 



Comment: 



Basically we are stating again that our lives have 
been bin tin this area, hopefully improvng our farm 
and we wish to continue this fife style. Perhaps 
someday our son will want to continue operating the 
family farm unit. Therefore, we again 
sideration for the existing 



Response: By presenting various alternatives SCS 

has provided for the expressio of local c 
interests through the Coordinating Sttee 

JAMES__HODDER 

Comment: 



red 



"" 



soil probably wouldn't be feasible to farm as the length 
of runs would have to be less than 500 feet and with top- 
soil a minimum anyway the leveling needed wouldn't leave 
any topsoil in many places. 

With energy costs the way they are now, it would take a 
healthy cost-sharing program on Operations and Mainten- 
ance for the farmers to be able to justify them. 

If land retirement is the option taken, I feel a provision 
should be made to consider the sale an involuntary conver- 
sion and the people be given 2 to 3 years to relocate. 

The time for a decision is now. It is almost impossible 
to get enthused about improving your place if you don't 
know if anyone will farm it in the future. I feel this 
study has devalued our land. It has made it hard for 
people that need to sell, for various reasons, to do so. 

I know there is no easy solution to the problem, but it 
is time to do something or decide to live with the pro- 
blem as it is. 

Response: We agree that decisive action is desirable as soon 
as practicable. 

AARON NEALE JONES 
WILLIAM LEE HARNS 

Comment: After reviewing all statements, comments, and research at 
all public meetings and the above mentioned publication, 
it is readily apparent that the only feasible solution 
is one of the three alternatives that retire irrigation 
practices. Namely 6, 8, or 12. 

These are the only sensible alternatives as the cost-benefit 
ratio is very favorable. They achieve maximum salt loading 
reduction while giving a relatively small number of people 
the opportunity to relocate their operations. This is pre- 
ferable to all other alternatives as the remaining alterna- 
tives will increase landowner debt, reduce available water, 
be energy inefficient, very costly and not achieve signifi- 
cant salt reduction. We also feel that these three alter- 
natives are very definite and final. There would not be 
any need to look at it again in five or ten years. 

This study and the publicity it has received has put the 
agricultural community in the Eden Valley Irrigation District 
in a very untenable position. At the present time our land 
is valueless with this proposal over us. We are unable to 
expand or make major improvements as money is not available 
to some of us due to this study. It is imperative that this 
matter be resolved in the very near future. No community 
n'eeds the problems this study has brought on us. 
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Response: It was not expected that this study would be perceived 
to have such a negative impact on the community. SCS 
agrees that the matter of irrigation retirement should 
be resolved as soon as practicable. 

Comment: Concerning the proposed figures mentioned in the study 
for land or water purchases, we question how much 
research has gone into these figures and we feel they 
should be reviewed with the landowners. 

Response: The organization selected for implementation should 
do the additional research and review. 

COLORADO RIVER BOARD OF CALIFORNIA 



Comment: 
(1) 



The report presents a number of alternates for salinity 
control, most are very cost-effective. We support all 
cost-effective solutions to the salinity problems in the 
Colorado River Basin, One alternative, Landowner 
Preferred-Modified has the support of the local citizens, 
an extremely important element in the successful imple- 
mentation of salinity control activities. However, this 
alternative leaves some 2,000 acres in production for 
which irrigation systems improvements are proposed. 
Continued efforts should be made to reduce the costs of 
salinity control on that acreage, as the estimated cost 
per acre for salinity control is $3,425 per acre as 
compared to $2,000 per acre for land treatment. 

Response: Allowing continued irrigation where the landowner so 
desired was assumed necessary to obtain local support 
of the project. It is possible to continue that irri- 
It IS % existing system. However, the cost 

of $3,425 per acre is more than justified by the 








The 



areas should be shown 



Response: We agree, the irrigated acres have been added. 
C : S^^. 1 ^ 2 - 

Response: The area is now more clearly described (see page 1-4). 
Comment 



Paqe 1-7 Hnp* 7 +^,, n -n.- 



been through the efforts of the Colorado River Basin 
states in Congress that funds have been earmarked for 
ori-farm cost-share salinity control activities in the 
Colorado River Basin. This misconception regarding 
the availability of funding should be clarified. 

Response: The paragraph has been expanded to clarify this 
point (see page 1-4). 

Comment: Page 1-8, Lines 4 thru 9. It is unclear how the 
(5) mechanism described for increased salt loading takes 
place. Is the value 32,700 tons or 37,700 tons? 



Response: The sentence has been changed for clarity, 
correct value is 32,700 tons. 



The 



Comment: Page 2-1, Lines 7 thru 8. Recognition of water 

(6) quality problems as early as 1903 seems somewhat 
early. 

Response: This date was used in an article entitled 
"Salinity Countdown on the Colorado" by 
Gilbert G. Stratum, Commissioner, U.S. 
Bureau of Reclamation published in the 
July 1975 issue of WATER INTERNATIONAL. 

Comment: Chapter 3, Alternatives and Their Impacts. 1) Maps 

(7) showing the lands affected by each alternative would 
be beneficial in gaining a fuller understanding of 
each alternative. 2) The significant figures used 
in the report, to the nearest ten dollars and the 
nearest salinity reduction in hundredths of a milli- 
gram per liter are too precise for the level of data 
available. 

Response: 1) The proposed alternatives affect the entire 
15,700 irrigated acres. Alternatives showing 
different acreages for different practices were 
not placed on a map because the exact farm 
locations are not known at this time. Prior to 
implementation farmers would be contacted for 
determination of the irrigation practices they 
desire; then a map will be prepared for project 
use. 

2) We agree, but it is not practical to change 
the figures in the report at this time. 

Comment: Page 4-1, 2 S Funding and Cost-Sharing Policy. Full 

(8) payment of all cost of salinity control, installation, 
operation, maintenance, and replacement, by the federal 
government is inconsistent with the contract signed by 
the Grand Valley Water Users Association and the Depart- 
ment of Interior for operations and maintenance of the 
irrigation system improvements in Grand Valley, Colorado 
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Response: The funding and cost-sharing policies cited in this 

report are subject to change by the Congress and USDA 
and should not be compared to the actual contract for 
the WPRS's work on the Grand Valley Stage 1 area. 

Comment: Page 4-10, Lines 6 thru 11. The assumption that the 
(9) 21,600 acre-feet of increased flow in the Colorado 
River will go to Mexico and serve as dilution water 
in the determination of salinity reduction, is not 
a proper assumption. 

Response: The assumption is not that the water goes to Mexico 
but to Arizona and California. The method used was' 
prescribed to us by the Salinity Control Advisory 
Council and is being used for all salinity control 
studies to assure a uniform basis of comparison 
The procedure for determining salinity reduction 
was explained in this section (page 5-9) in the 
response to comments by the Wyoming Water Develop- 
ment Commission. 

Cogent: Page 4-10 Lire 24. The basis for the determination 
of $12,495 benefit per milligram per liter reduction 
at Green R 1V er, Wyoming, should be presented 

Response: A sample calculation with description of the 

benefits is explained in this sect (page 5-10) 

o) 
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Response: (1) We agree _ 
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Comment: Page A 27 
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The correction has been 



mad , 



ADVISORY COUNCIL ON HISTORIC PRESERVATION 

Comment: Therefore, we believe that it would be appropriate for 
your report to identify the requirement to comply with 
Section 106 of the National Historic Preservation Act 
of 1966 (16 U.S.C. Sec. 470f, as amended, 90 Stat. 1320) 
and the Council's regulations, "Protection of Historic 
and Cultural Properties" (36 CFR Part 800) so when 
Federal approval of the project is considered, either 
in full or in part, the implementing agency will be 
aware of its responsibilities under Section 106. 

Response: Changes have been made in the summary on page S-3 and on 
page 4-7 to clarify and emphasize the responsibilities 
under Section 106. 
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GLOSSARY 



Terms in this report are used as defined in "Resource Consent 
tion Glossary" by the Soil Conservation Society of America, 1970, 
and in the "Wildland Planning Glossary", General Technical Report 
PSW-13/1976, Pacific Southwest Forest and Range Experiment Station, 
USDA Forest Service, 1976; and from definitions especially prepared 
for this study and report. 



Benefits - An assessment of the value of the expected outputs or 
the desirable effects of a plan or action. 



Biome - A major biotic community composed of all the plants and 
animals and smaller biotic communities. 



Cropping pattern - Amount and type of each crop within a designated 

area. 



Deficit - Quantity of water not available to satisfy the consumptive 
use requirements of the crops at the irrigation efficiency 
specified. 



Environmental Quality Account - One of the required accounts for 
c a teg or 1 z'i ng , 3 1 s p 1 ay i n g , or accounting the beneficial and 
adverse effects of each alternative plan for water and related 
land resources planning specified in the Water Resources 
Council's "Principles and Standards" and the USDA's "Procedures" 
for adhering to them. 

Environmental Quality (EQ) - Enhancing environmental quality by 
the management, conservation, preservation, creation, 
restoration, or improvement of the quality of certain national 
and cultural resources and ecological systems is one of the 
two main objectives for programs involving water and related 
land resources administered by Federal agencies whose activities 
involve planning and development of water resources, as contained 
in the Water Resources Council "Principles and Standards". 

Excess water - Water diverted to the farm in excess of that 
needed to fill the soil profile and supply consumptive 
use and leaching requirements at the irrigation efficiency 
specified. 

External diseconomies - Negative indirect effects. 
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External economies - Positive indirect effects. 



Externalities - Indirect effects occuring throughout the internal 
operations of the economy due to the introduction of a pro- 
ject that produces direct effects. Direct effects are those 
that accrue directly to the project measures. Externalities 
can have a positive or negative effect. 

Farm head ditches - A constructed open channel for transportation 
of water from a canal or lateral to a point of distribution 
into the field. 



FeraJ_ - Wild or untamed state. 

Irrigation efficiency - Ratio of water consumed by crops on an 
irrigated area to the amount of water delT V e?edTthe Farn, 



mcrozones - 



area of possible analogical significance 



to them. bDA s Pr cedures" for adhering 





- The qualitv nf 
water to move through it." S011 hon ' 2on th ^t enables 
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Petroglyphs - Drawing or carvings on a rock. 

Principles and Standards - Guidelines for water and related 

UHd'Tis^Tc^rTflH'ning established by the U.S. Water 

Resources Council for Federal agencies whose activities 
involve planning and development of water resources. _ 
The Principles provide the broad framework for planning 
activities and include the conceptual basis for planning. 
The Standards provide for uniformity and consistency in 
comparing, measuring, and judging beneficial and adverse 
effects of alternative plans. 

Regional Development Account - One of the required accounts 
* -for categorizing"," displaying, or accounting the monetary 
beneficial and adverse effects on Green River Basin in 
the State of Wyoming and Lower Colorado River Basin ot 
each alternative plan for water and related land resources 
planning specified in the U.S. Water Resources Counci s 
"principles and Standards" and the USDA's "Procedures" 
for adhering to them. 

Salt loading - The pickup of salt from a natural material 
by water. 

Social Well-Being Account - One of the required accounts^for 

cTtegorizing, displaying, or accounting the beneficial 

and adverse effects of each alternative plan for water 
and related land resources planning specified in the 
Water Resources Council's "Principles and Standards 
and the USDA's "Procedures" for adhering to them. 

Structural improvements, - Engineering works, exclusive of 

Ta'nd treatmeTfTand management measures, designed to 

improve irrigation water application and efficiency. 

Terrestrial habitat - Wildlife habitat pertaining to land 
as' distinct from water or water influenced land. 

Total disolved solids - The total dissolved mineral constituents 
of water. 
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Wetland category and type - 



Wetland category and type 



Water depth 



INLAND FRESH AREAS: 

1. Seasonally flooded basins or flats 

2. Inland fresh meadows 

3. Inland shallow fresh marshes 

4. Inland deep fresh marshes 

5. Inland open fresh water ; 

6. Shrub swamps '. 
1. Wooded swamps \ 
8. Bogs I 
INLAND SALINE AREAS; I 

9. Inland saline flats 
10. Inland saline marches 
. Inland open saline water 



:Few inches in upland; few feet along rive 
:Few inches after heavy rains 
:Up to 6 inches 
:Up to 3 feet 

:Up to 10 feet; marshy border may be prcsei 

Up to 6 inches 

Up to 1 foot 

Shallow ponds may be present 



Few inches after heavy rain 

Up to 20 feet 

Up to 10 feet; marshy border 




, or 



Compensating for HIP i 
substitute resources 
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APPENDIX A 



Description of the Study_A_rea. 
Location and Land Use 

The Big Sandy River Unit is located in southwestern Wyoming, approx- 
imately 30 miles north of the Town of Green River. The Study Area 
encompasses parts of Sublette, Fremont, and Sweetwater Counties. The 
watershed as outlined in Figure 1-1 (Page 1-2) is made up of two major 
drainages, the Big Sandy River and Little Sandy Creek. The Big Sandy 
River is a left-bank tributary of the Green River. 

.The total Unit area is 1,918 square miles (1,227,520 acres), with 
758 square miles in Sublette County, 91 square miles in Fremont County, 
and 1,069 square miles in Sweetwater County. Included in the Big Sandy 
Unit is a non-contributing area named Sublettes Flat, lying directly 
north of the lower reach of the Big Sandy River. 

The Big Sandy River and its major tributary, Little Sandy Creek, 
originate at elevations of about 13,000 feet mean sea level (msl) in the 
Wind River Range of the Bridger National Forest. These streams flow in 
a southwesterly direction, coming together within the irrigated area of 
Eden Valley, near the community of Farson. From this juncture, the Big 
Sandy River continues southwesterly for another 26 miles before entering 
the Green River. 

The Bureau of Reclamation, now the Water and Power Resources Service 
(WRPS), Withdrawal Area comprises approximately 90,000 acres. The area 
is approximately 21 miles long in a north-south direction and about 7 
miles wide (east-west direction). The upper north end of the withdrawal 
area encompasses the Big Sandy and Eden Reservoirs. 

There are about 18,000 acres of irrigated farmland in the study 
Unit area of which about 2,500 acres are idle any given year. The 
Eden Valley Project comprises 17,087 acres of the total irrigated 
land. Detailed investigation indicates approximately 15, /QO acres 
are presently being irrigated. The principal crops grown _in order 
of acreage are alfalfa, other hay, pasture, and small grains. 

Some 68 percent of the watershed Is National Resource lands 
administered by the Bureau of Land Management. About 15 percent 
is National Forest land administered by the Forest Service, and 
about 9 percent is WPRS withdrawals for agricultural purposes. 
The remainder of eight percent is equally divided between private 
and State ownership, (see Table A-l). The significance of owner- 
ship is readily apparent when considering the need for a cooperative 
watershed management program. 
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Table A-l Land Ownership, Big Sandy River Watershed, Wyoming 



Administration or Ownership 


Acres 


Percent 


Bureau of Land Management 


831,760 


68 


Forest Service 


182,160 


15 


Water and Power Resources Service 


108,880 


9 


Private 


54,500 


4 


State 


50,220 


4 



The major land use is range or pasture lands which constitute 
1,096,970 acres, or 89.0 percent of the total watershed area. The 
forested land of the mountains total 74,600 acres, of which 62 per- 
cent is suitable for grazing by domestic livestock. The irrigated 
cropland accounts for approximately 18,000 acres, or only about 1.6 
percent of the area. No dry cropland is currently being fanned in 
this area. Other land uses total 37,950 acres. 

H i s tory 

The route adopted by the first immigrant trains of 1842 in their 
journey to Oregon and California traversed an opening in the Wind River 

r^ncY W iT aS S Uth Pass ' Emer 9 in 9 from this P^s, the pioneer 
B s Hv E! in A s uthweste ^y direction for 25 miles through the 
Big Sandy drainage and the area now comprising Eden Valley. 

Permits for irrigation were first issued to settlers to divert 
" he B1g ? andy 5T r for lands within the Eden Proje area in 

and " ^ C0mny Was the or1 9 1nal sponsor of the Eden 



under 

and Ll!!d c?lU d ^S t 1 ? n r"!!L u bond h 9 b "g5t1'>ns the Eden Irrigation 

Springs Wa?er dp J 927 T ^ nL'^ MS ? UrChaSed b ^ ^ e Rock 
"lent of the project for a ?'! T^ y carried on with the manage- 
At that time, ]l,m acres were COVP^H * ^ Went into receivership. 
water was supplied to I i'ooo ere "m^f^ ^ S nd Irrigation 
Company, a Wyoming corporation"^ a se tte project 9 U " d 
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Works originally constructed had sufficient capacity to serve lands 

as intended, although many structures were evidently poorly designed and 

constructed. Various companies which have owned the project since it 

was first started were handicapped by insufficient funds for O&M and 

found it impossible to make necessary repairs, resulting in continuous 
deterioration. 

Poor surface and subsurface drainage became evident on portions of 
the irrigated lands. The use of irrigation water apparently had been 
excessive with more water applied to the land than necessary for crop 
growth and there was evidence of high water losses by seepage from 
canals and laterals. A high water table developed over the underlying 
sandstone and shale formations that restrict ground water percolation. 

Because of the weakened condition of the Eden irrigation system and 
serious drainage problems, the WPRS investigated possibilities of reha- 
bilitating and extending the project. The WPRS formulated a plan of 
development that involved construction of a dam at the Big Sandy site on 
Big Sandy Creek, in lieu of the Eden reservoir, to impound 35,000 acre- 
feet of active storage for the purpose of serving 20,000 acres of pre- 
viously irrigated and new lands. In addition to construction of the Big 
Sandy Dam, the plan provided for enlargement of the Eden Canal, rehabil- 
itation and extension of the existing lateral system, and construction 
of drains The plan was approved for construction by the President on 
September 18, 1940, under the provisions of the Water Conservation and 
Utilization Act of August 11, 1939. The WPRS was designated as the 
construction agency and the Department of Agriculture was made respon- 
sible for land development, operation and maintenance, and collection^ 
of reimbursable costs. Construction of the Big Sandy Dam and Reservoir 
was started in 1941, with Civilian Conservation Corps labor. Work was 
about 16 percent completed when stopped by order of the War Production 
Board in December 1942. 

Because of the great increase in construction costs as an outgrowth 
of World War II and loss of finiancial support by such agencies as the 
Work Projects Administration (WPA) and the Civilian Conservation Corps 
(CCC), the WPRS determined that reauthorization of the project by 
Congress would be necessary before construction could be resumed In 
January 1949, the WPRS made a report in which it recommended that the 
plan of development for the project be revised. Completion of the pro- 
ject was authorized by the Act of June 38, 1949, Public Law 132, 81st 
Congress, 1st Session (63 Stat. 277). This authorizing act provided 
for such modification in the physical features of the projects the 
Secretary of the Interior may find will result in greater engineering 
and economic feasibility. 

A contract between the United States Department of the Interior and 
the Eden Valley Irrigation and Drainage District encompassing repayment, 
operation and maintenance, and other matters was signed June 8, 
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Construction was resumed in 1950 with minor modifications in the 
project plan as reauthorized in 1949. Construction of all irrigation 
facilities except deferred drainage was completed by 1960. Big Sandy 
Qa'ii was completed in 1952 and storage of water started in 1953. The 
Means Canal was used for the first time in 1953. Canals and laterals 
and the initial drainage system were completed by 1959 (see Figure A-l). 
Rehabilitation of the Little Sandy Diversion Dam Canal and the Eden 
Reservoir outlet works were completed by 1960. 

The 1949 authorization for the Project provided for irrigation of 
about 20,000 acres of land. Only about 17,500 acres, however, have been 
developed and prepared for irrigation of which approximately 15,700 
acres are being irrigated at the present time. The developed lands 
include about 9,850 acres that were settled under the original Carey Act 
program through private enterprise and about 7,700 acres that were 
developed under the 1949 authorization. Land development was not 
extended beyond 17,500 acres after it became evident that the available 
water supply would not be adequate for the 20,000 acres authorized 
rfith cost-sharing assistance through U. S. Department of Agriculture 

er , 1 i pr y ements are be1n 9 made b > f^mers . Such improve- 



Pn! ,i . - 

z on m H JT - ng ' enlar 9 ement of ^rm turnouts, and reorgani- 
zation on-farm distribution systems to increase irrigation efficiency. 



]^ t0 ^st availability of 

Results of that well and obt^L * l? na1 ^S 3 " " te r. 
that development fa ro je ?w ter U nn!v 5^ WSllS ] n the area revealed 
would not be economically feasible" PP Y fr m 9r Und water sources 



o 



ye a 

investlgated. Additional water fr thl F , S ? nd 7 Creek was also 
"HI require additional Cage rea^l, L F rk f New Fork River 
Reservoir on Big Sandv Creek R ^ 9l 2 n ln a new Sander Ranch 
in the_New Fork drainage rea te e u l bJe S* 1ons ff the people 



SSS. 

diverting 
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By contract of June 8, 1950, with the United States, the Eden 
Valley Irrigation and Drainage District assumed responsibility for 
repayment of project costs and agreed to assume responsibility for 
project operation when notified by the Secretary of the Interior. 
The project was turned over to the district in 1970 and they are 
operating the water collection and supply system at this time with 
technical assistance from the WPRS. 

Socioeconomic 

According to data gathered for the USDA Cooperative Green River 
Basin Study, dated September, 1978, there are an estimated 28,200 acres 
of irrigated land in Sweetwater County. Some 15,700 acres are within 
the Eden Valley Irrigation Project. 

During the 12-year period 1962-73, the Eden Valley Irrigation 
Project served an average of 84 farms with a total population of 279 
people. The average irrigated acreage during this period was 14,566, 
averaging 173 acres per farm. The gross value of agricultural pro- 
duction per farm was estimated to be $7,508 or $43.40 per acre This 
relatively low gross value is one reason for some 79 of the 84'operators 
currently being part-time farmers. 

Off-farm employment is generally considered by many local farmers 
1 p D KntIi S U TH e f ,r me ' With hay Production for livestock 
Bur au of HP ?S fo "* fr the *&-* City Data Book. 
in s'ee^ter County! '^ the ^P^rfeFesses and economic 



Number Economic Level 

Hanufacturin 9 11 Payroll - $1.6M 

Wh0l6Sale 44 sales - $22.2M 

Reta11 2 70 sales - $60. 8M 

Selected Services 197 Payroll - $3.0M 

Mineral Industries RQ cu . , 

by Shipment Value - $116.7M 

Agriculture lnfi _ _, 

IUD Products - $9.1M 



18,391 
w'7'iV" ia ureen Rive r was 7,423 ^Th!' 7070 

nQo O/ j I DGV^PPni* rii^K-**-. j T/-* sf*" i *- r liJc I j f U 

this change. en ' Addltlona l industry growth since 



The VJynmuK L AqH cu1tura ' 1 Statistics, 1978, published by the Wyoming 
C r0 n and Livestock Reporting Service, Cheyenne , shows that out of the 
23 counties in Wyoming, Sweetwater County ranks as follows in production. 

All Milk Stock All All 

Cattle Cows Sheep Hogs Barley Oats Hay 



Rank 17 



20 7 19 20 18 22 



Yield data including acres planted by years in Sweetwater County by 
crops and number of livestock by class is as follows: 

1974 1975 1976 1977 1978 1979 



Cattle & Calves 18,000 19,000 21,000 20,000 18,000 18,200 

Stock Sheep 102 ,000 96,500 84 S 000 76 ,000 56 ,000 55 S 600 

Barley (Ac) 300 200 200 100 150 N.A. 

(Bu/Ac) 50 50 75 45 65 N.A. 






Alfalfa Hay (Ac) 9,000 10,000 9,000 7,000 7,000 N.A 

(Tons/Ac) 1.70 2.00 1.70 1.40 1.40 N.A 

Other Hay (Ac) 8,500 10,200 10,000 10,000 10,000 N.A 

(Tons/Ac) 1.15 1.08 1.11 1.22 1.08 N.A 

The Eden Valley Irrigation Project is entirely within the Big Sandy 
River Unit Salinity Study. The study is also within the "Sandy Grazing 
Area" administered by the Bureau of Land Management (BLM). This area is 
about two million acres in size, covering portions of four counties 
located in southwestern Wyoming. The four counties and their 19 
populations are: Sweetwater County - 38,310; Uinta C 
Lincoln County - 9,868; and Sublette County - 4,080. 
27.7 percent (17,245) of the total 62,276 four county 
outside the two largest population urban areas of e? 
include Green River, Rock Springs, Evanston, Lynr 
Big Piney, and Pinedale. None of these urban a 
Sandy Grazing Area. 

According to the BLM Sandy Grazing Environmental Statement, when 
considering industries by economic sectors, the contributions of live- 
stock production to the agricultural sector in terms of assessed valuations, 
would not be expected to increase in the future. In this area, the agri- 
cultural industry is a static, or perhaps even declining, sector w thin a 
growing economy. The mineral-related industries, with their Dynamic 
anticipated growth, would keep the percentage of assessed valuation to 
livestock declining. 
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The basic concern of residents in the Sandy Grazing Area generally 
center on one theme, maintaining what they consider to be a rich and 
rewarding way of life. This way of life is dependent upon the land and 
reflects traditional western attitudes of independence, self-sufficiency, 
and love of the outdoors. They consider the open spaces of the West 
essential to their well-being, and they believe the rural atmosphere 
of the area is worth keeping. 

Climate 

The climate of the Eden-Farson area is classified as seiniarid. 
The essential feature of a semiarid climate is that the potential 
evaporation from the soil surface and the vegetation exceeds the 
average annual precipitation. 

Precipitation ranges from 40 inches or more annually on the Wind 
River Mountain range to 7-8 inches annually for the irrigated area in 
Eden Valley (see Table A-2). Irrigation is essential in the farmland 
areas. Peak precipitation months are April, May, and June. The avo~ 
age monthly precipitation at Parson varies from 0.32 to 0.96 inches. 

Table A-2 Land Resource Areas for the Big Sandy River Watershed, Wyomim, 



LRA 
45 

43 
46 
34 



Description 

. . 

Alpine meadows 
and rockland 

Northern Rocky 
Mountains 

Northern Rocky 
Mountain foothills 

Central desertic 
basin, mountains 
plateaus 



TOTAL 



Precipi- 
tation 
inches-- 


Fremont 
County 

v . 


" -p F""1 ' ' i "i 1 ' '-* 

Sublette 
___ County 


Tweelwalter" 
County 

111 1 \ f\ r* 


Total 


20-50 




oLJUc! [ " 

47 


mi ies - 


47 


20-40 




68 




68 


12-20 


91 


283 




370 


7-12 

. 


- _ _ 


360 




1,069 


1,429 


. 


91 


758 

~ 


1,069 


1,918 



ngs 



owal ? Se fi ternber an as as 

located 40 miles south nlV S fr m October to ^y, Rock 

al tt' alth ugh * "a T in ScSi 2? 6 2 9 ? S ? 4 ' 6 ?nche of 
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depths also affects big game activity and movement patterns. "Killer 
storms" such as those in 1948-49 and 1971-72, cause high mortality 
among domestic and big game animals due to the combined severity of 
snow depth, crusting of snow, low temperatures, and high winds. 

The high altitude and relative low humidity cause considerable 
variance in temperatures. The mean annual temperature is 37F, with 
a recorded extreme range of -55F to 950p. Freezing temperatures have 
occurred in every month of the year. There is only a 50-50 chance that 
the growing season will be as long as 85 days (assuming 28QF threshold 
temperature). 



Table A-3 Normal Precipitation and Mean Temperatures, Parson, Wyoming - 



Month 


Mean Precipitation 
In Inches 


Average 
Temperature F 


January 


0.36 


9.3 


February 


0.31 


14.6 


March 


0.96 


23.9 


April 


1.00 


37.8 


May 


1.16 


47.8 


June 


1.29 


55.9 


July 


0.44 


63.4 


August 


0.77 


60.8 


September 


0.64 


51.6 


October 


0.73 


39.8 


November 


0.44 


24.6 


December 


0.40 


13.2 

. _ 


, . 
ANNUAL 


, i- , .,.. -ii- -" 

7.61 


36.9 

__ . 



iy Oleography of The United States No 81 (Wyoming) Monthly Normals 
of Temperature and Precipitation (1941-1970), August i/o 



Geology 

prod 
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water. However, long before the earth movements which created the 
uplifted land masses, the region was the scene of alternate encroach- 
ment and retreat of great inland seas. The sedimentary rock forma- 
tions underlying large portions of the basin are the result of 
material accumulated at the bottom of these seas. 

These deposits of sedimentary rock are the Tipton and Fontenell 
Tongues, as well as the Wilkins Peak and Laney Members (Figure A-2). 
They were deposited by the Green River Lake, which covered the Green 
River basin in southwestern Wyoming. These deposits form the Green 
River Formation. The outer edges of Eden Valley, including Big Sandy 
Reservoir, consist of these deposits and are mainly comprised of 
deposits of shale, silt stone, and fine grained sandstone. 

After Green River Lake disappeared, the valley was filled with 
sediment transported by the streams feeding the valley, Big Sandy 
River, Little Sandy Creek, and Pacific Creek. These deposits are 
mostly sand and gravel with some silt and comprise most of Eden 
Valley proper. 

The geology of an area has a profound influence on the occurrence, 
behavior, and chemical quality of the water resources. In the moun- 
tainous origins of most water supplies, a continous interaction of 
surface water and ground water occurs when precipitation in the form 
of rain and melting snow enter ground water reservoirs. Eventually, 
these quantities of ground water return to the surface flows through 
springs, seeps, and adjacent soil in regions downstream. A further' 
consequence of such a flow system is the addition of water from streams 
to the ground water _ storage during low flow periods. The resulting 
W i? Sc !"* era ?Jion of surface water and ground water allows contact 

t K 9llS SV5 e r u gion which cause thei > chemical charac- 
to be imparted to the water. 



The interior valleys of the basin, such as Eden Valley, do not 
ve large enough amounts 








higher evlt t d III a ? Ute t0 st W' as is the case in 

High Intensity thindewtnL. K pr T nced effe ct on water quality. 

rocks and oils which then Lt^ ft? 06 runoff 1n contact * ith <*e 

The long ero on by rivers H^ Ute *S e1r cheml ' cal characteristics. 

certain valley length and thus ^ as de P sited alluv1 ^ along 

water in these areas Serves to P roduce a " interchange of 



Soils 



the Eden e pro]ect S diring r t^ early19 5 U C ^ d 5 n ^ e ^ PR5 withdrawal area of 
Big Sandy River Watershed LT* \, , Soils ! Destination of the 

by SCS and BLH. Wl'd c* 1 t^,*"' 1 ' 19 ^ 1975 and ear1 ^ 1976 
Pr 10n ln thls is limited to the Eden 
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_A General Soils Map has been developed for the Eden Project. Soil 
mapping in the project area indicate soils with shallow depth and strong 
salinity. Sodicity and poor drainage are problems encountered in soil 
management. The following general descriptions of the six soils groups 
correspond to the General Soils Map, (see Figure A-3). 

!) Seedskadee-Haterton: Shallow, well-drained loamy soils 
forming in residuum on undulating to rolling uplands. 

^ fraddle; Moderately deep, well-drained loamy soils 
forming in residumm on undulating uplands. 

3 ) Graypoint-Ryark Variant: Very deep, well-drained 
gravelly loamy and sandy soils forming in alluvium 
or nearly level and undulating stream terraces. 

4} Leckman_: Very deep, well-drained loamy soils forming 
in alluvium on nearly level to sloping alluvial fans. 

5 ) Jorrifluvents-Fluvaquents: Very deep, well to poorly 
drained strongly saline and strongly alkaline soils 
forming in alluvium on nearly level flood plains and 
alluvial fans and gently sloping draws. 

6 ' Cotopaxl-Kandaly: Very deep, somewhat excessively 
drained sandy soils forming in wind laid materials 
on sand dunes. 

Water Resources 

The surface waters begin in the Wind River Mountain range, which is 
underlain by Precambrian rock. The water is of high quality containing 

ess than 50 milligrams per liter (mg/l) of dissolved solids as it 
leaves the mountains. After flowing through the intermediate elevation 
zones of the foothills, the dissolved solids increase to approximately 

^U mg/l at Big Sandy Reservoir (WPRS, 1974). The dissolved solids 
FR^nn? 6 sul ? sta ntially to approximately 2,335 mg/l (12 miles below 

cubon; as irrigation return flow and subsurface flows are added to 
the nver (WPRS 1955 to 1975), Water quality continues to decline to 
surf mg ' 1 at the confluence with the Green River, as additional sub- 

i9?4) Ce jh turn flows are addec ? to the Big San ^ R1ve r ( W ? RS 196 to 

dui-inn fi water quality figures were obtained primarily from sampling 
SanH V summe r growing season. The lower watershed area from Big 
i^h^ servoi r to the Green Rive r is underlain with saline Tertiary 
mat erials of the Green River and Bridger formations, which 
"of saline materials for salt c 



water flows are ^gularly measured for both quantity and 
Ju Vanous locat ions in the watershed. These locations are 
r map in Figure A " 4> Table A ' 4 lists historic annual runoff 
from S , 1 I n . acifie - f eet at the gaging stations. There is one diversion 

the Cont- S rshed Wh1ch takes water from Litt1e Sand ^ Creek b ^ wa ^ of 

1 Divide D1tch to land alon 9 Lander Creek - The water rights 
for this diversion is 22.71 cubic feet per seconds (cfs). 
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3. Graypolnt-Ryarfc Variant [_J 



4. Lackman 

5. TorMfluvents-Fluvaquents 

6. Cotopaxt-Kandaly 
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Table A-4 Annual stream gage records (1941-1973) 
River Unit Salinity Study, Wyoming 



and analysis for the B1g Sandy 



1955-73 Period: 

Standard 
Deviation 

of flow 19.9 
19-year mean 63.7 
Water 

Yield (in.) 12-70 
Water Yield 
(ac.ft./ 

sq.mM 677.3 

1941-73 Period: 



21.2 
64.1 

3.73 
199.0 



: Big Sandy 
Year : near Leckie 
Ranch 
09212500 


Big Sandy 
near Parson, 
Wyonii ng 
09213500 


LittTe Sandy 
near Elkhorn, 
Wyomi nq 
09214000 


Little Sandy 
above Eden, 
Vlyomi no 
09214500 


acific Creek 
ear Parson, 
Wyoming 
09215000 


ig Sandy 
eiow Eden 
Wyomi ng 
09216000 




322 sq. mi . 


20.9 so. mi. 


170 sq, nri. 


00 sq . irvi . 


610 sq. ml. 


1941 : 60.8 
1942 : 56.5 
1943 : 76.2 
1944 : 57.8 
1945 : 61.9 


5375* 
61.3 
86.1 
61.8 
73.3 




13.1 
14.5 
18.6 
14.3 
14.7 


IOTA 
12.3 
17.9 
10.4 
9.9 




sTo 

2.6 
6.1 
3.3 
2.6 






1946 : 60.8 
1947 : 79.4 
1948 i 55.6 
1949 : 58.3 
1950 : 90.7 


65.9 
81.7 
53.1 
62.8 
92.8 


-I/ 


16.1 
20.0 
13.7 
15.5 
22.4 


11.3 
18.6 
11.9 
11.6 
20.6 


-4/ 


10.4 
2.9 
14.2 
3.6 
4.1 


-I/ 




1951 : 76.6 
195? : 73.5 
1953 ; 48.1 
1954 : 54.7 
1955 : 46.8 


80.0 
76.6 
52.4 
58.3 
44.5 




19.5 
20.4 
12.7 
14.9 
10.8 


20.3 
13.0 
11.2 
13.1 
7.1 




3.6 

4.6 
2.4 
2.9 
1,9 




19. a 


1966 : 65.0 
1957 : 78.6 
1958 : 47.7 
1959 : 39.6 
1960 : 30.8 


63.0 
84.9 
48.9 
40.8 
30.9 


14.8 
20.2 
12.2 
9.6 
8.4 


11.8 
16.9 
9.3 
6.0 
5.3 


5.6 
4.6 
2.1 
1.6 
2.9 


21.1 
44.9 
37.6 
15.8 
10.9 


1961 ': 34.5 
1962 : 70.0 
1963 : 62.8 
1964 : 57.0 
1965 : 100-5 


30.3 
70.4 
58.3 
56.6 
94.0 


9.2 
17.3 
14.2 
13.9 
23.7 


5.5 
14.6 
12.5 
10.6 
20.2 


2.6 
13.6 
1.4 
0.9 
4.8 


8.2 
26.4 
16.9 

19.1 
35.9 


1966 : 46.9 
1967 : 91.0 
1968 : 76.5 
1969 : 80.2 
1970 : 51.4 


47.2 
96.0 
76.5 
84.3 
49.6 


11.1 
22.3 
15.9 
17.6 
12.9 


9.4 
20.1 
15.5 
15.5 
8.8 


2.8 
1.5 
2.4 

2.6 
0.6 


38.9 
49.7 
39,2 
60.7 
22.2 


1971 : 74.9 
1972 : 90.0 
1973 : 65.4 


72.5 
96.4 
72.4 


19.4 ?/ 
20.2 I/, 
15.8 & 


18.7 
20.8 
18.3 


4.2 
4.9 
7.1 


32.4 

65.0 
46.7 



4.5 
15.2 


5.3 
13.0 


3,0 

3.6 


16.4 
32.2 


13.67 


1,43 


0.13 


0.37 


729.0 


76.4 


7.2 


20.0 



Standard 












Deviation : 
of flow 16.8 
33-year mean 64.3 


18.2 
66.0 


4.0 
15.8 


4.7 
13.3 


2.6 
3.8 




Water 

Yield (in.) 12.83 


3.84 


14.18 


1.47 


0.14 




Water Vield 












(ac.ft./ 
sq.nrl.) 684.3 


204.8 


756.3 


78.4 


7.5 





y 



a/ 

5/ 



I fiKfiti T v*om nu "- 1 i K*.J i " _ ,, . ,. _ 

Department of the Interior, Geological Survey. 
WHPP correlation with USGS Gage 9-2030 East Fork River near Big Sandy, Wyoming 
Taken from WWPP correlation with Gage 9-2030 East Fork River near Big Sandy, 
Taken from WWPP correlation with USGS Gage 9-2010 New Fork R<ver near Boulder, 
Taken from WWPP correlation with USGS Gage 9-2135 Big Sandy River near Parson, 



Wyoming. 



The reservoir storage rights on Big Sandy River are listed as 
21,749 acre-feet for irrigation of 23,946 acres (adjudicated) plus 
39,700 acre-feet of storage with an additional 1,158 acres 
(unadjudfcated) for a total of 61,449 acre-feet in the Big Sandy 
River Basin. Reservoir storages are listed in Table A-5. 



Table A-5 Reservoir storages in Big Sandy River Unit Salinity Study, 

Wyomi ng 



Maine 




Capacity 


Surface 
Area 


Year 
Completed 




Active 


Total 


Big Sandy I/ 
Eden I 7 
Pacific No. 2 
Black Joe Lake ^ 
Elkhorn ^ 


Big Sandy River 
Off stream 
Pacific Creek 
Big Sandy 
Little Sandy 


_ _ - _ flf v*a_ 
-nUi c 

38,300 
7,100 


: P pt 




1952 
1910 


39,700 
7,500^ 

1,400 
1,100 

1,450 


2,510 
900 
260 












TOTAL 






51,150 







V As given in Water and Power Resources Service's Water and Land Resource 
Accomplishments Reports, 

2/ As given in 1965 report by lorns, Hembree, and Oakland. 

3/ Adjudicated water right for Eden Reservoir is listed as 18,489 acre-feet, 



,0 



Sublette Co, 
Sweetwaler Co. 
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FISHERIES HABITAT 
LEGEND 

Good Fisheries Habitat 
_ . .*. Fair Fisheries Habitat 
Poor Fisheries Habitat 

Virtually No Fisheries Habitat 

g Irrigated Area 



Figure A-5 Fisheries Habitat 

Big Sandy River Watershed, Wyoming 



A-17 



10 




FISH SPAWNING HABITAT 
LEGEND 

< Good Spawning Habitat 

>o F a j r Spawning Habitat 

* Poor Spawning Habitat 

@@ Virtually No Spawning Habital 

^^^ Irrigated Area 



Figure A-6 Fish Spawning Habitat 

Big Sandy River Watershed, Wyoming 
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distribution in a predominately cold desert biome that is considered 
ecologically important to the area. Principal fish species present in 
the lower Big Sandy River and Little Sandy Creek consist of rainbow and 
brown trout, carp, and suckers. 

The lower Big Sandy River extends 40 miles from the town of Parson 
to the confluence with the Green River. This reach of stream is high 
in nutrients. It has fair to poor resident trout habitat throughout. 
Major limiting factors for salmonids are excessive summer temperature 
maximums and heavy accumulation of sediments. Populations of trout are 
known to exist in this reach of the Big Sandy when temperature levels 
are acceptable, especially in the 8-10 mile region of cold water bank 
seeps below Parson. Some of these seeps create quarter to half-mile 
reaches of perennial cold water streams (e.g., Bone Draw) which feed the 
Big Sandy and offer the only potential salmonid spawning habitat on the 
lower river. 

This reach of the Big Sandy is also of major importance for nongame 
fish, primarily minnow and sucker species which migrate upstream from 
the Green River in March and April in order to spawn in the extensive 
deposits of sand and fine gravel lining the river bottom. Three nongame 
fish species which inhabit the lower Sandy (roundtail chub, flannelmouth 
sucker, and bluehead sucker) have been significantly reduced in Wyoming 
in the past two decades. No federally listed threatened or endangered 
fish species have been identified in the study area. The following 
species occur in the Colorado River system downstream from the Big Sandy 
River Unit Study Area: Colorado squawfish (listed), humpback chub 
(listed), bonytail chub (proposed), and the razorback sucker (proposed). 

The two major reservoirs, the Eden Reservoir and the Big Sandy 
Reservoir, provide game fisheries habitat. The Eden and Big Sandy 
Reservoirs are major irrigation water storage reservoirs for the Eden 
Project. The former is a relatively shallow reservoir (15 feet) which 
may winterkill. Fish common to both the Big and Little Sandy Rivers are 
present in the reservoir. The Big Sandy Reservoir maintains a popula- 
tion of brown trout and contains a small number of cutthroat trout. 
Rainbow trout occur incidentally in the reservoir. 

Wildlife 

The wildlife in the watershed is primarily a composite of native 
terrestrial animal communities that depend upon specific vegetative 
types or other animals in the community for food. Some of these 
animals are closely tied to a particular plant community or vegetative 
type while others range throughout the study area and adjacent areas. 
See Table A-6. Many animal species may be found in the study area 
throughout the year, while some migrate into the study area for certain 
seasons of the year. See Table A-7. 

Pronghorn antelope, mule deer, elk and moose are the major big game 
species found in the watershed. The Wyoming Game and Fish Department 
currently manages the population of these species on a hunt area-herd 
unit basis. Antelope and mule deer are common sights in and near the 
irrigated lands. Big game distributions are shown in Figures 7, 8, 9, 
and 10. 
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Table A-6 



f 



***** 



ArM * L1Sted ACCOrdfng * 



In Habitat Requits, 



In the study area, these animals 
are heavily dependent upon sagebrush 
for food or cover r or~nest1nq sites 


Pronghorn Antelope " 
Mule Deer 
Elk 
Sagebrush Vole 
Deer Mouse 
Least Chipmunk 
White-tailed Prairie Dog 
White- tailed Jack Rabbit 
Desert Cottontail 
Sage Grouse 
Sage Sparrow 
Lark Sparrow 
Brewer's Sparrow 
Sage Thrasher 
Lazu-ir Bunting 
Green-tailed Townee 
Flycatcher, spp. 
Sagebrush Lizard 


GROUP YTI invertebrates ~~ 
Including a wide variety 
of insect families and 
spiders such as: 

Spring tails 
Long-horned Grasshopper 
Short-horned Grassnoper 
Barklice 
Thrips 
Plant Bugs 
Lace Bugs 
Seed Bugs 
Leafhoppers 
Aphids 
_. Ground Beetles 
The composition of insect and Carrion Beetles 
spider population and relative Dermesttd Beetles 


or combination thereof and/or other 
upland shrubs such as greasexood. 
saUbush anrf rabbi thrush, especfa 1 1 y 


for winter feed. 




In the study area, these animals 
feed heavily on seeds and/or 
follaqs or roots of "weedy species 


Northern Grasshopper Mouse 
Thirteen-lined Ground Squirrel 
Richardson's Ground Squirrel 
Hortliern Pocket Gopher 
Qrd's Kangaroo Rat 
Gray-Crowned Rosy Finch 
Mourning Dove 
Lark Bunting 
Savannah Sparrow 
Grasshopper Sparrow 
Vesper Sparrow 
Horned Lark 


groups vary with season, vegeta- Snout Beetles 
tion type and stage of succession. Moths 
There Is generally a greater Midges 
variety of species and a greater Mosquitoes 
abundance of Individuals in the Wasps 
intermediate stages of grass- Ants 
land succession than in either Harvestmen 
the early or climax stages. Wolf Spiders 
Invertebrates are one of the Orb Weaver Spiders 
three major groups of grazing 
animals. 


of forbs or annual grasses and/or 


nest on ground in o_en_ grasslands. 


GROUP HI 

In the study area, these animals 
nest on the ground in cpen gra^s- 
Jands andTor feecTprlroarilv on 


Prairie Vole 
Chestnut Collared Longspur 
HcCown's Longspur 


GROUP v "' Long-eared Myoth 
Little Brown Bat 
Vagrant Shrew 
Masked Shrew 
Grasshopper Mouse 
Common Nighthawk 
Western Kingbird 
, , Say's Phoebe 
These animals are all highly Bank Swallow 
Insectivorous, if not totally r.^ff swallcw 


perennial grass .seeds, or foliage. 


In thG study area, these animals 


Raccoon 
Mink 
Striped Skunk 
Beaver 
Nuskrat 
Water Shrew 
Long-tailed Vole 
tllack-bnied Magpie 
Red-shafted Flicker 
Wilson's Snipe 
Eastern Kingbird 
Train's Flycatcher 
Goldfinch 
Catbird 
Long-hilled Marsh Uren 
Brown Thrasher 
Robin 
Yellow Warbler 
Yellowthroat 
Long- tailed Chat 
Brown-headed Cowblrd 
Wandering Garter Snake 


so; their presence, density. Eastern Bluebird 
and distribution Is slanif'i- MmmtiHn nii,..MH 


cantly Influenced by the Northern Shrike 
status of locaTTnsect Loggerhead Shrike 
populations. ^ta^i-fnrj 


Head owl ark 
Short-horned Lizard 


(streamslde) plant associations 


fiROUP IX Waterfowl, ShorebJrds, 
Amphibians, and Fish: 

Grebes 
Herons 
Geese 
Members of these animal groups Ducks 
found within the study area Sandpipers 
exhibit from high to total Snipe 
'ependence upon stream, lake, Avocets 
or pond-marsh biotlc Ph3iai-n r p^ 


and/or marsny or moist meadow 


areas around lafces or ponds to 


directly or indirectly provide 
food or cover or nesting or 
breeding sites or combinations 
thereof. 


In the study area these animals 
usually require tho open pine 
timber, "Juniper breaks or rough. 


Mountain Cottontail 
Elk 
Busliy-tailed Wood Rat 
Porcupine 
Pygmy Nuthatch 
Pinon Jay 
Pika 


xistence. Frogs 
Toads 
Trouts 
Minnows 
Suckers 


rocfcy topography for cov.er or food 
or nes ting sites or a combinatfnn 


thereof. 




SOURCE: Ecology Consultants, Inc. 1976a, 197Gb, and 197Sc; G 

* These animals are known to have occurred in the study area; 
however, because of their scarcity, they cannot be considered 
representative fauna. 


These animals are somewhat wide- 
ranging, and/or dtghly flexlFTiT" 


Coyote 
Red Fox 
Bobcat 
Long-tailed! Weasel 
Black-footed Ferret ** 
Badger 
Great Horned Owl 
B-ur rowing Owl 
Long-eared Owl 
Short-eared Owl 
Cooper's Hawk 
Red-tailed Hawk 
Swainson's Hawk 
Rough-legged Hawk 
Ferruginous Hawk 
Bald Eagle 
Golden Eagle 
Harsh Hawk 
Prairie Falcon 
Sparrow Hawk 
Peregrine Falcon ** 
Lynx ** 
Great Basin Gopher Snake ** 




are da cori. iney prey, to varying 
extents, on members of most other 
groups. Their presence, abundance, 
and distribution are~lirf1uence"d" 
primarily by availability bTpFpy 


species; in some species, their 
presence 1s. strongly influenced 
by the availability of nestlna, 
trees, den sites, or burrows/ 
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Table A-7 Occurrence of selected important wildlife species s 
Big Sandy River Unit Salinity Study, Wyoming 



Species 



Season of Use 



Peregrine Falcon 

Prairie Falcon 

Black-Footed Ferret 

Western Burrowing Owl 

Pronghorn Antelope 

Mule Deer 

Elk 

Shiras Moose 

Sage Grouse 

Ducks 

Coyote 

Golden Eagle 

White-Tailed Prairie Dog 

Cottontail Rabbit 

Mourning Dove 

Bobcat 

Horned Lark 

Richardson Ground Squirrel 

White-Tailed dackrabbit 

Beaver 



Y (Resident and Migrant) 

Y (Resident and Migrant) 

Y (Resident) 

S (Migrant) 

Y (Resident) 

Y (Resident) 

Y (Resident) 

Y (Resident) 

Y (Resident) 

S (Migrant) 

Y (Resident) 

Y (Resident and Migrant) 

Y (Resident) 

Y (Resident) 

Y (Resident and Migrant) 

Y (Resident) 

Y (Resident) 

Y (Resident). 

Y (Resident) 

Y (Resident) 



Season of Use: Y = Yearlong S = Seasonal 
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LEGEND 



Critical Winter Habitat 
Critical Summer Habitat 
Summer Habitat 
Winter and Year-Round Habital 
Irrigated Area 



Figure 
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Antelope Habitat 
Big Sandy River Watershed, Wyoming 
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LEGEND 

; Critical Winter HabHat 
S Summer Habitat 

W Winter Habitat 

W/Y Winter and Year-Round Habitat 
^ Irrigated Area 



Figure A-S Mule Deer Habitat 

Big Sandy River Watershed, Wyoming 
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lil'fofl: Critical Winter Habitat 
S Summer Habitat 
W Winter Habitat 
WY Winter and Year-Round Habltol 
Irrigated Area 
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Elk Habitat 
Big Sandy River Watershed, Wyoming 

A-24 



10 




LEGEND 

V. 1 , 1 Critical Winter Habitat 

W/Y Winter and Year- Round Habitat 

W Winter Habitat 

S -Summer Habitat 
Irrigated Area 



Figure A-10 Moose Habitat 

Big Sandy River Watershed, Wyoming 
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Sage Grouse 



grouse are not known 



The sagebrush-gras repetitive toe 

' 



Waterfowl 






, the spring, u a nd 

nc ude fl wi"g waters such as Pacific and 

R?vers 






goose is also commonly seen in the stud^ area. 
Nongame Species 

Numerous species of nongame birds, mammals reotilpq 
amph 1 b la ns, and invertebrates" occur in the watershed many 

d'istrTbu S r f^T^ ^ f rmation Carding abundant? 
' nd tatus ls generally lacking. However 

SC1 ' eS 



Endangered or Threatened Wildlife Species 

Those wildlife species determined by the Secretary of 
the Interior to be threatened with extinction are 1 1 the 

11st ^ bl1shed ?n ^ Federal 
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LEGEND 

fvWft Strutting Ground 
vW^y (Breeding Complex) 



*i;j:ij Winter Hobitot 
111 Irrigated Area 



Figure A-n Sage Grouse Habitat 

Big Sandy River Watershed, Wyoming 
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LEGEND 

Waterfowl Habitat 
Irrigated Area 



Figure A-12 



Waterfowl Habitat 
Big Sandy River Watershed, Wyoming 
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Table A-8 Wetland Inventory Summary, Big Sandy Irrigated Area, 1978 
Big Sandy River Unit Salinity Study, Wyoming 



Wetlands 
(by Water Source) 


No. 


Total 

Acres 


Mean 
Size (Ac.) 


Percent of Total 
Wetland Area 


Natural 


22 


2,538 


121 


25 


Reservoir 


16 


3,857 


32 I/ 


38 


Surface Runoff 


49 


495 


10 


5 


Subsurface & Drains 
(Deep percolation) 


50 


859 


17 


8 


Canal 


6 


143 


24 


1 


Multiple 
(Subsurface, Surface, 
Natural) 


16 


1,010 


63 


10 


Dual 
(Surface, Subsurface) 


59 


1,269 


22 


13 




218 


10,171 




100 



V Big Sandy and Eden Reservoirs (3,410 surface acres) not included in 
determining the mean size. 



Some species, while not endangered throughout their range, have 
remnant populations in danger of being eliminated in local areas This 
has prompted state development of the "rare and endangered" species 
nst (Wyoming Game and Fish Department). See Table A-9. 

Wild Horses 



Table A-9 Possible Endangered or threatened wildlife species occuring 
Big Sandy River Unit Salinity Study, Wyoming 



in 



Species Name 

American Peregrine Falcon 

Prairie Falcon 

Gyrfalcon 

Os prey 

Bald Eagle 

Goshawk 

Ferruginous Hawk 

Swainson's Hawk 

Western Borrowing Owl 

Shorteared Owl 

Great Grey Owl 

Snowy Owl 

Saw-whet Owl 

Screech Owl 

Turkey Vulture 

Trumpeter Swan 

Snowy Egret 

Black-Crowned Night Heron 

Long Billed Curlew 

Mountain Plover 

Upland Plover 

Black-Footed Ferret 
River Otter 
Ringtail 
Canada Lynx 
Mountain Lion 

Great Basin Bull Snake 



State Status 

Rare -/ 

Rare 

Rare 

Rare 

Undetermined 

Undetermined 

Undetermined 

Undetermined 

Rare 

Undetermined 

Undetermined 

Undetermined 

Undetermined 

Undetermined 

Undetermined 

Rare 

Rare 

Rare 

Undetermined 

Undetermined 

Rare 

Endangered 

Rare 

Rare 

Rare 

Undetermined 

Undetermined 



3/ 



Federal Status 
Endangered - 



Endangered 



Endangered 



I/ Althouah not presently threatened with extinction, is in such 
17 small numbers throug out its range that it may be endangered 

If" ts environment declines. This <P ertains to Wyoming only; 

species may have different status in other states. 

2/ Prospect for survival and reproduction is In 
Threatened with extinction throughout all or a 
portion of their range. 



determine its status 
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LEGEND 

Existing Her 
Winter Use 
Summer Use 

Migration Route 
Irrigation Area 



Area 



Figure A-14 



Horse Management Areas. 
Big Sandy River Watershed, Wyoming 
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Recreation 

Most of the recreation use in the study area is concentrated near 
streams .and reservoirs Much of this use takes laceT^g Sandy 
Reservoir, which is within the Big Sandy River Unit Area and alona 
the Big Sandy River and Little Sandy Creek. A response to the high 
volume of use has been the establishment of nine campsites. 

Secondary uses in the upper watershed area are various winter 
sports including snowmobile use, and cross-country skiing. 

Vegetative Types 

The study area has eleven major vegetative types sagebrush-grass, 
saltbush-winterfat, grass, meadow, greasewood, mountain shrubs, 
perennial forbs, conifer, Irrigated cropland and pastures, barren 
and waste. Vegetative type is based upon the proportion and kind 
of native plant species that occur in an area. (See Table A-10). 

Endangered or Threatened Plant Species 

It is not known if any species are within the Big Sandy area; 
however, the possibility of their presence cannot be discounted. 
Two species previously found in or near the Big Sandy River Unit Study 
Area area have been proposed for the endangered species list. Large 
fruit bladderpod (Lesguerella macrocarpa) was collected in 1900 and 
1901 near Steamboat Mountain and possibly near Oregon Buttes. The 
exact locations are not known. Box pussytoes (Antennaria arcuata) 
was collected in 1905 in the meadows along the Sweetwater River near 
Atlantic City. The U.S. Fish and Wildlife Service has indicated that 
precocious orophaca (Astragalus Proimanthus) may occur in the study 
area. 

Unique Cultural, Historical, Archeological , and Visual Resources 

Visual resources in the watershed were evaluated using the Bureau 
of Land Management's visual management classification system. The 
study area has areas rated as Classes II, III, IV, (Figure A-15). 

Scenic quality was determined by analysis of an area l s landform, 
color, water, vegetation, uniqueness, and intrusions. Figure A-16 
shows the scenic quality and Figure A-17 indicates landscape features 
for the study area. 

The Colorado/Sandy landscape is predominately Class IV because 
of monotony caused by the lack of topographic variation. Natural 
variations within the Colorado/Sandy landscape include the Upper Big 
Sandy River north of the Big Sandy Reservoir corridors and Sublettes 
Flat. 

Paleontological Resources 

The study area contains some of the most important vertebrate ^ 
fossil locations in the United States. The area in the eastern portion 
of the watershed and adjacent areas are considered the classic Middle 
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Table A-10 Vegetative types and major species in the Big Sandy River 
Unit Salinity Study, Wyoming 



Broad 
Vegetative 



Major Species 



Sagebrush-grass 



Saltbush-winterfat 
Grass 

Meadow - Wet & Dry 

Greasewood 
Mountain Shrub 

Perennial Forbs 
Conifer 



Irrigated Cropland 
and Pasture j/ 



Barren 
Waste 



Big sagebrush 
Western wheatgrass 
Idaho fescue 
Bluebunch wheatgrass 
Indian ricegrass 
Need! eandth read 

Gardner saltbush 
Winterfat (whitesage) 
Horsebrush 
Bottlebrush squirreltail 

Western wheatgrass 
Thickspike wheatgrass 
Sedge species 
Indian ricegrass 

Saltgrass 

Tufted hairgrass 
Muhlenbergia spp. 
Sedge species 

Black greasewood 
Western wheatgrass 
Bottlebrush squirreltail 

Snowberry 

Antelope bitterbrush 
Quaking Aspen 
Rose 

Phlox 
Vetch 

Juniper 

Lodgepole pine 
Limber pine 
Englemann spruce 
Douglas fir 



Oats 
Alfalfa 

Alfalfa-Bromegrass 
Bromegrass 



TOTAL 
Contains the 15,700 



Percent 

of 
Watershed 



76 



10 




"res Eden Valley j rr1gat1on project _ 
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VISUAL RESOURCES LEGEND 

CLASS I (NONE) PRESERVED 

nnUJl CLASS H MODIFICATION SHOULD NOT 

"*" 11 ' " l ~^ JO " BE EVIDENT IN LANDSCAPE 

EXISTING QUALITIES SHOULD GE 
PRESERVED 



17171 CLASS HI MODIFICATION CAN HE EVIDENT 

1 a SHOULD BF SUBORDINATE EXIST 

LANDSCAPE! CHARACTER 



1 CLASS JK MODtFJCAIION MAY SU90H31NATE 

1 ' TKECHARAC1EKOF THE EX:STIh 
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Archeological Resources 
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F.G. 9 (Local Level) - A very large concentration of lithic 
material, including an Archaic component and fire-cracked rock. 

F.G. 7 (Local Level) - A fairly extensive area of lithic 
material containing an Archaic component and fire-cracked rock 
with fair depth of deposit. 

F.G. 4 (State Level) - A widespread area of lithic debritage 
on a sand dune near the confluence of Jack Morrow Creek and a 
spring-fed drainage. The site has good depth of deposit. 

J.S. 4 (State Level) - A huge quarry area near a spring. 
While most of the site is not stratified, parts of it appear to 
be buried. It could contain important information concerning 
lithic technology. 

B.F. 1 (Local Level) - A large quarry on a knoll near the 
Blue Forest, parts of the site have good depth of deposit. 

! 

There are numerous types of archeological sites, based upon the 
activities that man performed on them. In the watershed there are 
several major types of sites. Communal kill sites are located near 
an area of good grazing where the topography is suitable for channeling 
animals over a cliff or into an arroyo, box canyon, steep sand dune, 
large snowdrift or bog. Campsites can occur almost anywhere in the 
watershed; however, they tend to favor areas near chert or quartzite 
quarry areas, water, sand dunes, and southeastern ridges. Tepee rings 
usually cluster close to mountains and elevated areas. Petroglyphs 
occur on suitable rock outcrops, while quarries are located where rock 
material satisfactory for artifacts is found. 

Based on the data obtained from the BLM contract surveys and 
judgment by archeologlsts, the probability of locating sites in any 
given area is shown on Figure A-18. It must be stressed that an 
indication of low potential does not mean that there are not sites 
present in a given area; the presence of microzones may significantly 
increase the probability of a site being present in an area currently 
rated as having low potential. 
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Historical Sites and Trails 
Big Sandy River Watershed, Wyoming 
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APPENDIX B 
LANDOWNER QUESTIONNAIRE AND RESULTS 



The Local Coordinating Committee after reviewing the alternatives 
for salinity reduction from the Eden Project area, felt they alone could 
not select the best alternative for implementation. The Committee called 
a public meeting to present the alternatives and to see if a preferred 
alternative could be selected. The public meeting resulted in both 
support and nonsupport of the alternatives. It was apparent that total 
unanimity for any particular alternative was not possible. As a result 
the Committee sent a letter to all landowners, including a Summary of 
Alternatives, and a Questionnaire (see Sheets A through H). The intent 
of their questionnaire was to develop a composite alternative which 
could be supported by the irrigation landowners and the Committee. 
Approximately 90 questionnaires were sent out to the landowners of the 
valley. Fifty-six percent of the questionnaires were returned, repre- 
senting 10,300 irrigated acres in the project area. The results of the 
responses to the landowner questionnaire are tabulated on Figure B-l 
(Summary of Questionnaire). It should be noted that a majority of the 
landowners desiring Alternatives 6 and 8 indicated that compensation for 
purchase of land or water rights would need to be $2,000 per irrigated 
acre. In addition, they indicated that the capital gains tax would need 
to be deferred on the purchase price or they should be given an extended 
reinvestment time. 



Note: The dollar values used for computing ave- 

rage annual costs and salinity reduction 
benefits shown in the Summary of Alternatives 
used with the questionnaire are different 
from those shown in Chapter 3 and Appendix C. 
The change in the average annual cost resulted 
in changing the life of the project and adding 
replacement costs. The salinity reduction 
benefits changed due to a different method 
used to compute the salinity reduction at 
Imperial Dam on the Lower Colorado River. 
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COPY March 23, 1979 

Dear Landowners: 

Your responses at the Big Sandy River Salinity Control public meeting, 
March 8, in Parson show that each alternative presented has both support 
and nonsupport, depending on the preferences and desires of each land- 
owner. After review of your response, the Big Sandy Salinity Control 
Coordinating Committee believes that consensus for one alternative is 
not possible. 

Therefore, in an effort to bring everyone's preferences and desires into 
one composite alternative, we are asking for your help. Please review 
the enclosed summary of alternatives discussed at the meeting, then fill 
out the enclosed questionnaire and return it to the Local Coordinating 
Committee before April 2, 1979. 

The questionnaire has been developed to give an indication of the course 
of action you want for your farm. The results of the questionnaire will 
provide a guide for development of a composite alternative. 

The new alternative may show as an example: 25 percent of the irrigated 
acres under sprinkler systems, 15 percent automated border systems, 10 
percent of the irrigated area may have minimal structural improvement 
(renovate existing ditches, concrete turnout gates and improved water 
management), 20 percent may have approximately 2 acre-foot per acre 
delivery to their lands, 10 percent of the land may relinquish all the 
water rights (stop irrigation) and landowners would retain the land, 10 
percent of the irrigated land be retired and landowner relocated, and 10 
percent may continue the present on-farm irrigation practices and systems 
(do-nothing). 

In addition to the on-farm solutions, Sublettes Flat evaporation and 
waterfowl reservoir may be installed at a size necessary to reduce the 
remaining agricultural salt loading. 

To repeat, the percentage of irrigated land under any particular salinity 
reduction method will be determined by your responses to the questionnaire. 
You may elect to put in sprinklers while your neighbors may decide on one 
of the other options. 

The amount of cost-share or payment for each of the irrigated land 
salinity reduction methods would probably be calculated on a farm by 
farm basis using total amount of water applied by measurement at the 
headgate versus nonconsumptive water losses. 

We encourage you to contact anyone of us on the Coordinating Committee, 
if you have any questions. If we cannot answer them, we will get the 
answer for you. 

A public meeting at the Farson school has been tentatively scheduled on 
April 19, 1979, at 7:30 p.m., for the Soil Conservation Service to help us 
discuss the results of the questionnaire and the new composite alternative 



Big Sandy River Salinity Control Study 
Local Coordinating Committee 
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COPY March 23, 1979 

SUMMARY OF ALTERNATIVES 

ALTERNATIVE NUMBER 1: (Future Without Project or Do Nothing) 

This Alternative was prepared to develop the base for the 
Salinity Study. It showed that Irrigated Agriculture nets 
an income on the average of $46.54 per acre per year. The 
present On-farm Irrigation Efficiency averages 34 percent, 
with an overall Project Efficiency of 28 percent. Salt 
delivery by the Big Sandy River to the Green River equals 
149,300 tons per year, 

ALTERNATIVE NUMBER 2: (Minimal Structural Improvements) 

This Alternative consists of cleaning out farm head ditches 
so that they will have the capacity to carry a flow of 6 cfs. 
In addition, concrete turnout gates would be installed on 
approximately 40 percent of the project area. The remaining 
project lands (60 percent) have existing improved turnout 
gates. Two thousand five hundred acres of land will be leveled 
to help improve efficiency and in general the local farmer will 
improve on-farm irrigation water management. Cost of the 
project will be $1,088,000 V (Installation Cost) or an average 
annual cost of I92JJO 2/. An additional $28,260 is required 9 
to operate and maintain the revised irrigation system 
inerefore, the total annual cost 



annual cost is estimated at $120,370. 
The estimated On-farm Efficiency will increase to 41 percent 

w be? 00 tonT A^ ^ Percent ' Salt ^ 
win be ^,700 tons. Average annual benefits for works of 






ALTEHMTIK NUMBER 3 . 3 : (Sprinkl.r Irrlg.lton) 




/ TL * 
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requires replacement) 
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exceeded the benefits. Therefore, they will not be shown on 
the Questionnaire. 

Alternative 3 provided a pumping plant at the reservoir with the 
entire distribution system-in a pipeline. Installation Cost - 
$79,800,000. 

Alternative 3A provided 6 pumping plants along the present canal 
system. Pumping was done to groups of farms. This Alternative 
would require a Water Wasteway System for use should the power 
fail to the pumping plant. Installation Cost = $26,820,000. 

ALTERNATIVE NUMBER 3B: (Sprinkler Irrigation) 

This Alternative consisted of individual pumping plants for each 
farm. An on -farm distribution pipeline would replace the existing 
open ditches. On- farm sprinklers would be optional siderolls or 
center pivot. This Alternative would require a Water Wasteway 
System to be used if the power failed the on-farm pumping plants. 

The cost of this project would be about $13,439,000 (Installation 
Cost) or an average annual cost of $1,208,280. In addition, 
$413,300 3/ would be required for operation and maintenance. 
Therefore, the total average annual cost will be $1 ,621 ,580. 

The estimated On-farm Efficiency will increase to 68 percent with 
an overall Project Efficiecy of 56 percent. Salt reduction will 
be 52,900 tons per year. 

The average annual benefits for this total sprinkler system 
alternative will be $2,964,300 of which $271,400 or ($17.29 per 
acre) will come from increased agricultural output and $2,692,900 
from downstream salt reduction. 

This Alternative showed a net Beneficial Effect of $1,342,720 
annually. 

ALTERNATIVE NUMBER 4: (Automated Border Irrigation for 14,200 acres 
in the project area and 1,500 acres of sprinklers with individual 
pumping plants) 

This Alternative will consist of lining all the on-farm ditches. 
The type of lining would be optional. The existing border systems 

37 Operation Cost = $240,640 which is the power cost to run a 
sprinkler system for the valley. 

Maintenance Cost * $172,660 which is the cost to repair sprinklers, 
pipe, pumps, and motors for the system. 

$240,640 + $172,660 = $413,300 is an Annual Cost. 
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ALTERNATIVE NUMBER 6: (Land Retirement) 



This Alternative would retire all the irrigated land. The 
existing Irrigated land would revert back to rangeland. The 
landowner would be compensated for loss of agricultural production 
by being paid a mutually agreeable value for land, equipment and 
buildings, farmhouse, appraisal expense, cost to retire project 
mortgage, and moving expenses. The average composite value per 
acre of irrigated land is estimated to be $1,238 4/. In addition, 
the businesses in the area if displaced will be purchased along 
with the owner's home if desired and moving expenses will be 
provided. It should be noted that other businesses and small 
acreage landowners who do not irrigate would have the option to 
remain without selling. The cost of this Alternative is estimated 
at _$_^1 V 515 JQO (first cost) or $1,893,400 average annual cost. 

The estimated salt reduction would be 124,900 tons per year. This 
would provide Downstream Benefits of $6,504,500 per year. 

The net Beneficial Effect of this Alternative is $4,611,100 per 
year. 

NOTE: There was no Alternative 7. 
ALTERNATIVE NUMBER 8: (Irrigation Retirement) 

This Alternative would retire the irrigation from the project area. 
The irrigated land would revert back to improved rangeland. 
Landowners would remain on the farm. The landowner would be 
compensated for loss of agricultural production by being paid a 
mutually agreeable value for giving up water rights, improvements, 
irrigation, farm equipment, cost to haul hay and develop stock 
water for dryland cattle operation. The cost would be 520,992,700 ^ 
(first cost) or $1,523,101 average annual cost. The average composite 
value per acre o'f irrigated land is estimated to be $1,394 5/. 

This Alternative would reduce salt loading to the Big Sandy River 
by 124,900 tons per year. The benefits would be $6,504,500 per 
year. 

47 The"eTtTiriated"'cost to purchase the irrigated land, range and idle 
" and farmhouse, farm buildings and equipment, moving expenses, 
appraisal fees and retirement of the Eden Project mortgage were 
and was divided by the total irrigated acres to arrive at 
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The cost would be approximately $9,751,000 (Installation Cost) or 
an average annual cost of $689,600. In addition, $319,100 would be 
required for operation and maintenance. The total average annual 
cost would be $1 ,008,700. 

Salt reduction would be 81,300 ton annually for a benefit of 
$3,290,500. 

The net Beneficial Effect would be $2,281,800 annually, 

This Alternative could be used at a lesser size and in conjunction 
"ith any of the other alternatives presented. 



wi 



NOTE: All Alternatives presented with the exception of Number 1 
and 10 would require mitigation (moderation) of wetland 
losses within the farm area. The mitigation would include 
installation of various items to save, maintain, and enhance 
some of the more important wetlands that would be lost if 
water tables were re lowered as a result of less water applied 
to the farms. If enough support is indicated the Sublettes 
Flat alternative can be included with any of the alternatives 
presented. If Sublettes Flat is desired, this would eliminate 
the need for on-farm mitigation of wildlife habitat losses. 
Sublettes Flat will create many times over the amount of 
habitat lost and would also further reduce salt loading to the 
Big Sandy River. 
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ALTERNATIVE #1 
ALTERNATIVE #2 
ALTERNATIVE #3B 
ALTERNATIVE #4 
ALTERNATIVE #5 

ALTERNATIVE #6 
ALTERNATIVE #8 
ALTERNATIVE #9 
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Check the alternative or course of action 
tnat you as a landowner would desire for 
yo u r t a rrn , 



No Project Action (Do Nothing) 

Minimal Structural Improvements 

Sprinkler Irrigation (Individual On-farm Pumps) 

Automated Border Irrigation (Ditch lining, etc.) 

50 P " ' 5 



Land Retirement (Landowner Relocated) 
Irrigation Retirement (Landowner to Stay On-farm) 
Irrigation Water Reduction (Approximately 2 Ac. ft/Ac.) 

ALTERNATIVE #10 



Pumping saline water to Sublettes Flat Reservoir 

of saline wa r a W 2 1dl1fe . re ^ "" eva P orat?on 
conso rit=H fli; R " ervolr w ^ be included in 
consolidated Alternative, size will deoenri nn 

amount of remaining agri cultural sal? loadlnj 



Support Concept 



Do Not Support Concept 



salinity reduction to 



Qu ! Stionnaire 1- n enclosed envelope to 




Please check the box that approximates your irrigated acreage, 
0-25 C3 100-1 50 n 250-300 Q 
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25-50 Q 
50-100 



150-200 

200-250 Q 
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300-400 
400-500 



500-700 
700-1 000 
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APPENDIX C 



Four Account Display of Impacts 
for Alternatives 2, 3B, 4, 5 9 6, 9, 10, and 11 
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MATER MANAGEMENT, MINIMAL N-F A fi N STRUCTURES 

FOUR ACCOUNT DISPLAY OF IMPACTS - 816 SANDY RIVER UHIT SALIHITY COKTROl 5TUO(. MIONING 
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Corfoncnl i (Average Annu 


TIDNAl ECONOMIC DEVELOPMENT ACCOUNT , 

?', l !! ecl ! . , Hstiur. of tffetn 
1 Dollaril \J Cwponontl {Avirige Annuil Dollin) \l 


EkviiawhrntumTrAcccu.! 


outpuli of good* and services. 

1. Increased Agricultural Production 
Eden Valley 

Z. Down it ream Salinity Reduction 
a. State of Wyoming 
b. Lower Colorado River Basin 

TOTAL BENEFICIAL EFFECTS 


1128,000 
IS, 000 


ADVERSE EFFECTS 
A. Irrtgatlon 
1. Construction Colt (1942,000) f 69,330 
;. Technical Assistance (1145,990} 10,740 


GENEFKIIU. AND 

AMUSE EffEci 




at xller, 

B, Areas of 
natural beauty 

C. Biological 
resources and 
selected eco- 
lys tens . 

D. Irreverslbl 
or 
Irretrlevible 
cunltipents of 
resources. 


1. Red-jce TGS ty l.iO re/1 In tre Creen Rl.er it Crsen 
Rlur, Vyn. sr.t by ,fO l^n In lf,e Cstcrjia Rl.er 
It Ixperlil Din, Calif. 
2, Reduce Big SiWy River ult Iciilrg to tie rn 
River fron 1S7.EOC tcr.i irrjjll, to IH.SCfl. 


3. Maintenance 19,260 
4, Replicenent l;.9iq 
Subtotal t1ZI,Z40 
D. Wetland Mitigation 


toni/ic./yr. 
4. Constrie iter ty trcrtilrj on-fins Irrlgitlcn 
efficiency frcn J3 [xrcer.t to 41 jrct't a"3 
project efflcferty Iran 12 firter.t lo 31 csrcert. 

1. Bedjce flctn In iseps belw We Blg'fVi!/ (tser.ilr. 
2, Reduce oater supplies to 3,61? xtlind icrti cf 
Types 1, 3, 3. 4, 9, 10. vA 11. 
3. Nllljite adverse effects en wetljr.j acres of Iy-*s 
1 ir,d 4. 


1, Installation (1293,040) | 21,570 
Z. Technical Assistance (142,100) 3,110 
3. Water Cost 3,150 
4. Operation, Malnteninc*. t Replacement 9.610 
Subtotal ( 37,440 

TOTAL ADVERSE EFFECTS (158,630 ^ 


KEI BENEFIC 
167 


1. ConiicK an undeteralr.ed ucur.t of foistl fj^la 
during construction aM cpcrtttcn of project. 
i. Coemtt liber for project c;erailcn ir.-i ntfntf.irse. 


IAL EFFECTS 


i 


REGIONAL DEVELOPMENT ACCOUNT 
tea.uro of Effect, ""lure "' "'" 
Conpononl, Slaie of Uydmlng Reit of Union Corponenn Slate of Uyonlng Rut of Hilton 
(Avenge Annual Oollari) \J (A.a^e Annu.l Dollari) \J 


SOCIAL IdELL-BEIIS AtCW-tT 
Coipontnll HiJi^re ol Ifft^li 


Internal 


I 03,200 if 

-41,170 
-9,610 

90,400 


Co.lll 
ADVERSE EFFECTS 3/ 


AOVESSE EFfECI 


1, Create 9 norlc-yejrs of Jobi for irej residents 
and J. Job In Lover Cotorida Bisln. 

diltribuItJ t, ir.come did n <al lo- 
CliSSISl CLASS 1H4WC ClS 


A, I ho value ol IncreiMd 

vlcet to men, 
1. Salinity Beduetlon 1 15,000 3/ 
I. Irrigation 1?fl,000 
J, Additional Mages and 
salaries accruing to 
the region tram 
Implementation of: 

a. Project rjtUR 41,170 
b. Wetland mitigation 

B. IN. v.lueFfflWu .0 9 ' 61 
uian reildlng In the 
region from moneurv 

from Irrigation anil 
reduced daniqas ffw 1!3,300 


A. Ih* vilue or rtiourcei can- 
Iftbultd xlthln Ihi riylan 
to jcnltvt oulpuii. 

1. Multlpurpoie salinity 
reduction and Irrigation 
Inprovaiwnti 
a. Project Installation - - I M.3W 
b. Wetland mitigation - - \ .570 
c. Project OHiR - - 4 M 
d, Wetland mitigation OMiH - - 9.510 

2. Project Admin Utrjtlon - - H-B50 
3. Wetland Mltljatlon Uatercost - - 3, ISO 

Ad Effect, _^ J lia ' MO 
TOTAL COST J , 15a.tflO__ 


B. Life, 
health, and 
tlfety. 


less thin 5,000 17 '0 
5,000 to 15,000 11 W 
More tUn 15.000 U 30 

1. Increased output ullI be In llvestctl; pro4ictlw. 
2. Reduction In silt u<11 decreise ccst cf witer 
treatnent iihlle Mhinclnj i-iter qiiallly. 


Mutiny reduction. 
i.uflti.1 rt. S317.0BO . 


uz.azo 


TOIflL BENEFICIAL EFFECTS i_43S.900 


BENEFICIAL' EFFECTS Work-Years 


1.44 
1.44 


A, increase- In nimb-er ana 
type* of .Jabs. 
1. Employment for project 0.35 Semlikllled 
canUructtDn 1.19 Skilled 
2. Employment for project 
OMSR 4.U Semiskilled 
3. Employment for acceler- 0.06 Semiskilled 
a ted land treatment 0.14 Skilled 
4. Employment for wetland 0,17 Semiskilled 
mitigation 0.59 Skilled 
5. Indlrsct activity 2,61 Sent (killed 

TOTAL QENEflCIAL EFFECTS J.31 Semiskilled 
1.92 Skilled 


iDUtflSt EFFECT! 


None 

NET BEHEMCIAL EFFECTS 
7.31 SeaHHllrd 1." 
I.S2 Skilled 


' 



Of E! Und tmtM.* benefit, .V.luam at 7 I/. pM Int.re.t for project life. Un- tr.at~.nt cast, are .U.B50 (T.chnlc.l asslst.nc. - TM. 
j/ SO-years at 7 1/8 (ierent lntrt (0.07360). frit* Bas> 1979. 
|/ S= U r, t.H.ltvHH^^.t Option. * * Colorado River- ft.* HIM - contro, P W - .-P-ct, ta. l. Consort,., of 

Hter Rasourc Cent.M In Arliona, Cdffornta, and Utan, 
3/ Landowners stated they would b. umbli to P W for l.l taMflt accn/.l. Ct dUtrlbutlW 1. .11 ! 

4/ Downttrean In Wyoming, 

C-2 



FIGURE C-3 ALTERATIVE - 3B 



SPRINKLER IRRIGATION 
FOUR ACCOUNT DISPLAY OF IMPACTS - BIG SANDY R|VEK UNIT SAIIKITY STUDY. HIONIKS 



NATIONAL ECONOMIC D 
Mea.ure of Effect! 
lomponentt (Avorjge Annu.l p D || lrl } J/ 


Component! (Avenge Annual naiiir!) \t 


CNVTSONHENTAI QUAIIIV WCOUhT " 


1. Increased Agricultural Production 
Eden Valley t 271,400 

2, Downstream Salinity Reduction 
a. State of Wyoming 333,300 
b. Lower Colorado River On In 2, 263.600 ^ 

TOTAL BENEFICIAL EFFECT }j .MB, 500 


A. Irrjaatlan 
1 . Censtructlon Cost ( 656,380 

2. Technical Atslitince 132.740 

{(1,601,600) 

3. Operation 24Q.JW 
4. Kalntenance 172,560 
5. Replacencnt 210.6 4.0 

Subtotal 11,613,060 
B. HetUnd Hltlgitlon 

t. Initallitlon (tl .139, ISO) { B3.B40 
2. Technical Andtince |H59,10fl) 11,700 
3. Water Cost 13,320 

4, Operation, Kali ten met, ind 
Beplacwent ii.sm 

Subtotal I 135,400 
TOTAL ADVERSE IFFECTS IX.Tta.jjO 3/ 


BEKEHCIAl All 
ADVERSE IFfit 


1. Reduce IDS by 26.67 mg/1 In the Oreen River at 


af w.Kr, 
Und jnd ilr 

B. Areas of 

natural beaut 

C. Biological 
resources and 
selected eco- 
systems. 

0. Irreversible 
or 
Irretrievable 

commitments of 
resources. 


River at [rperlal Dam California. 
2. Beduce Bio Sandy River salt loading to the Green 
Blver from 157,600 tons annually to 104,700 tons. 
3. Increase hiyland production by an average 573 
tons/ac./yr. 
4, Conserve watsr oy lnprovtnj on-fjrn Irrigation 
efficiency from 39* to 681 and project efficiency 
from 321 to 50*. 

1, Improve visual quality of Big Sandy River from Big 
Sintly Dan dwnstream by Increasing slrejnflcws. 
1. Change 1,615 ac, of various weedy ditch banks and 
bonier dikes to Irrigated hiyland. 
2, Change about 14,000 ac. af hayland Irrigated by 
flooding to sprinkler Irrigation. 
3. Dry up saline seeps or reduce flows In leeos 
below the Big Sandy Reservoir. 
4, Provide additional water for Instream fishery flos 
from Big Sindy to Gasson Bridge on release schedule 
reccfflaended by Ihe Wyoming Gine 1 Fish Oepjrtrrenl 
5. Reduce nater supplies to 1 ,010 wetland ac. and 
ellnlnate 2,765 wetland ac. of Types 1,2,3. 4. 
9. 10. and 11. ' ' 
6. Kltlgjte adverse effects on wetlands In 15 by 
preserving and enhancing BE2 Metland ac- of Types 
3, 4, and 10 and adding and enhancing 430 ac. or 
adjacent terrestrial habitat to He Hand ccnpleiei. 
7. Increase xaterfowl breedlrg In wetland completes. 
. Consume an undetermined fsiount of fossil fuels 
during construction and operation of project. 
2. Coimlt labor for project operation and maintenance. 


NET BENEF 
II .14 


CIAL EFFECTS 
0,040 


REGIONAL DEVElOPMtNl ACCOUNT 
rtetiurc of Effects Ht.iure of Effect! 
Corpontnu Slate of Wyoming Rgit of Nation Componanli Suti of Uyomlng Ban of Niilon 
(Avenge Annual Dollar.) \J (Averij, Annual toll in) I/ 


SOCIAL WILL-BEING ACCOUNT 
Conponcnll Hediure af Effect] 


BENEFICIAL EfTECTJ 


Coittl 
AOvERSE EFFECT! 11 


IENEF1C1AL AHO 


. Create 97 -ork-yesrs of Jobs for area residents 
and Si Jobs In Lower Colorado Basin. 
1. Region Incow b=n=flu of $_i.9 (SO m be 


fl. The value of Incrcitid 
oulpuli of goodi ind inr- 
vlcei la UICM. 

1. Salinity reduction f 333.300 12,283. 300 
2. Irrigation 271,400 

1. Additional wagei and islarlei 
accruing to the region from 
Implementation of I 

a. Project OHtlt 623,940 -623,940 
b. Wetland mltlonlon CH1R 26,540 -26,540 

G. Tho value of ou pull to 
uiorn reildlng n Ihs 
region Iran nan lary 
external oconora o, it 
I. IndtrcM JCI vlllel 
iliotlilod xllh In- 
criiliied nil rolurnt 
from Irrigation and reduced 


A. Ihe value of mourtai con- 
trlbuteif wllhln the region 
te jehlevi output 1. 

1. Multipurpose lallnlty 
reduction and Irrigation. 

a. Project Installation - - f 856,380 
b. Wetland mitigation - - 83,840 
C, Preset OHSR - - 623,940 
d. Wetland mitigation OHIR - - 26,540 
I, Project adml nit (ration - - M4.440 


A.ftgll (ncaog 
diltrloutlon 

Life.heillh, 
lifdy 


INCOME 'I In IK COKE /. ItHEFItS in 
CLAS51S1 CLASS INCOME CLASS 


Less than 6,000 17 10 
5,000 to 15,000 71 GO 
More than 15,000 12 30 

1. Inprove waterfowl hunting. 
2. Improve stream fishing. 
1, Decrease awiquito breeding areas. 
4, Increased output Hill be In livestock production. 
5. Reduction In salt will decrease cost of water 
treatment while enhancing water quality. 


Advine Efficti ~- t 1.748, 460 


TOTAL COST il.7j8.460 


reduction. 
GeneHcm Effetli J 1,944,490 S 4,92B,S70 




TOTAL BENEFICIAL EfFECTS j S|9?1 ' Qi0 ._^ 
Employment! 
SCHEFICIAL EFFECTS HORK-YEAHS 


A. Increase In number and types 
Of Job!. 

1, Employment for wetland 0,65 Semiskilled - - 
mitigation 1.73 Skilled 
2. EJnployfitint for project 3,65 Semiskilled - - 
construction 12,13 Skilled 
J. Dn|i laymen t for project OltR SI. 39 SMilikllled 
4. Employment for accelerated 0,80 Semiskilled - - 
land treatment 1.77 Skilled - - 
6. Indirect activity 13,82 Semiskilled S2.00 

(DIAL BENEFICIAL EFFECTS 81.41 Sml (killed 52.00 
15.63 Skilled 


ADV^flSt EFFECTS 


Non* 

NET BENEFICIAL EffECli 
BUI Semiskilled 52.00 
15.63 Skilled 



NOTE: Land treatment benefit* were eviluited. Land treitotnt coiti re Included In the eonttruetton cod, 
I/ BO-yeari at 7 1/8 percent (0.07360), Price b 19. 
21 Source, Salinity Kmtement Optlont for the Colorado Mnr - dwaje iitlMtet ind control progr*. 1*U, June 1979. Consortium of 

Hater Retourcet Cntri In Arizona, Cijlfcrnla, Colorailo, art UUn. 

V Pr-oJwt uvilMtlM reiultei In iMUfflcimt 11 taMflU tc hand)* norpal caiMkirfiH or BUR. Larger. wouK be unable to pw for 
local b*n*fH accrual. 



jj Oonnttnai" In Hyonlng. 



C- J 
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FIGURE C-3 ALTERNATIVE - 4 



AUTOMATED BORDER IRRIGATION (11,200 ACRES) A K D 

SPRINKLER I RR 16 AT I OK (1,500 ACRES) 
- - -- -. -. ........ no ; A NDY RIVER UKIT SALINITY STUDY. WYOMING 







NATIDKAL ECONOMIC OEYELOMENT ACCOUNT 
Heaiure of ffcl> Mtaiure of (lfti 
Corrp<, ncnls (Aver.grs Anm,.l OQll.r.) \J Cwpoiwnli <*,. Annual Dollar,) \J 


arpanent! 


ft.aiurBQt Efticli 

River from 157,600 tons anniually w lla.iuu 110 . 
. ncreaie heyland production *y an average 0.061 
toni/ac./yr- , , . ,,j_- 
. Conserve neler by Imttrovlnj m-ttm 1 rrlGiD 
efficiency frcn. 341 to 621 and project e-fficlency 
from 321 to 461, 
Improve visual quality of the Big Sandy River fnwi 
Bit Sandy Dam downstream by Increasing areanflws . 
Change 142 ac. of vlrfous Hesdy ditch bltHs a^d 
border dines to Irrigated nayland. 
. Change 1,500 ac. of hayland Irrigated by floodlna 
to sprinkler Irrigation. 


SEHEFICtAL EFfECtS 
A . The value of astrt of Incrmsed 

1, Increase Agricultural Production 
Eden Valley 1 336,900 

2. Downstream Salinity Reduction 
a. State of Wyoming 270,300 
b. Loner Colorado Rlvar Basin _Lfi?Sil5S. 

TOTAL BIHEF1C1AL EFFECT 1Z. 495, SCO 


A. Irrigation. 

1. Construction Colt > W.WO 
|tl0.07a.BOO) 
2. Technical Assistance 1H.9W 
(|),S62,;aO) 

3. Operation * 4 > 6M 
4. Maintenance 234.300 

S. Replacement ^i^SS. 
Subtotal 1 M1B.08Q 


1J^B5 EFFECT 

. dull 1 ly 
onii deration 
f witer, 
,M tnd *ir 
eiourcei. 

. Areas of 
ttural beauty. 

, Biological 
eiDiircet and 
elected eco- 
ystems, 

i. Irreversible 
or 


NET BENEFICIAL 
(1,031. 


1. Installation ((401,000) 1 ^'.S'O 


the Big Sandy Reservoir. 
Provide additional water for Instream fllhcry flows 
from Big Sandy Reservoir to Gasson Bridge or 
release icnadule recomended by the Wyoming Game a 

. Reduce ESter 3upp11e to 3.W3 Kfitland ac. and 
eliminate 130 wetland ac, of Types 1 , 2, 3, 4, >, 

. Mitigate adverse- effects on wetlands in b> 
preserving and enhancing ISO wcllin-d ac. of Types 
3 and 4 and adding and enlisncing 90 ic. of 
adjacent terrestrial habitat to wetland complees . 

Consune an, undetermined amount of fossil fuels 
during construction and operation of project. 


1. Hater Cost 3 ' 1SO 
4. Operation, HUntMince and 
Replacement 1SJBO 

Subtotal t 46,550 
TOTAL ADVERSE EFFECTS 1 .464.630_ 


EFFECTS 
JO 


omttmentl of 
re-sources, 








REGIONAL DEVELOPMENT ACCOUNT HtJiure of Effestl 
Hour* of Effect! s, . f Uywv | n a fltll of miion 
Corrponem, Sta.o o( V-mlns eil of Mttlon Corpon.nl> (Av.r. Annual Dollars) V 
(Average Annual Oollarl) y 


SOCIL mi-BElNG AtCOUNT 
H=aiuro at Eflecll 




Coil u ,, 
onufH5( EFfECIS i' 


10 W flit EfttCl 
A. Dell Incuie 
dlilrlbutlon 

D, Llf,Healln 
.a.et, 


1. Create 91 work-years of jobs f|r area rest cents 

distributed b/ incoma clasi as ful IDBII 


ja- Ih= value at Increastd 
output! of good* and er- 

1. Salinity Reduction i 270,300 */ SI.B88,600^ 
2. irrigation 336.900 

3, Additional wages and talarlei 
accruing to the region from 
Implementation of: 
a. Project OHiR 561.300 -561,300 
b. Hctland mitigation OHIR 10,380 -10,380 
B. The value of output! to 
users roll ding in the 
region from monetary , 
external sconoiMes. ' 
1. InOlreci activities 

from irrigation and reduced ni ^ J.B53.360 


irlbuled ullhln Ihe region 
lo achieve output!. 

I. Multipurpose salinity reduction 
and Irrigation. 

a. Project Installation - - 1 741,600 
b. Wetland mitigation - - ". 51 
c. Project OBH - - S"' 3 
d. Wetland mitigation OHiR -- ' n ' 

2. Project administration - - 116 '" 
(Tecnnlcal A(dslanee) 
3. wetland mitigation water cost - - 3,150 

s 1 .464 ,630 1 _ 
TOTAL COST jj -464.630 _ 


''^| S) [iflH LKJOHE QflSS 

Less than 5,000 17 10 
5,000 10 15,000 71 60 
More than 15,000 U 30 

1. Improve waterfoxl hunting. 
2. Improve stream fishing. 
3. Decrease nosqul to breeding areas. 
4. Increased output nil 1 be In livestock production. 
5. Reduction In salt will decrease cost of water 
treaWsnt while enhancing water quality. 


, 1.903,110 s 2. 705,650 


"^Alfl-.... rrr.. S 1.903,110 S 4,170,280 




Employment: 
BENEFICIAL EFFECTS tBBWftS?.. 
A. Increase In number and types 
of jobs. 
1. Employment for wetland 0,41 |j skill"* 
mitigation 0.69 Skilled 
2. Employment for project 7.05 Semiskilled 
construction IMS SKIIiea 
3. Employment for project OUR 56.13 Semiskilled 
4. Employment for accelerated 0.69 Semiskilled 

S . ,BS.J?SRiV HiiSSitfu- 45.25 

TOTAL BENEFICIAL EFFECTS 78.57 Semiskilled 45.25 
13,97 Skilled - - 


None 
HET elUEflClAL EffECTS 
78.57 Setilskllled 45.25 

13.97 Skilled 

. , ,-, " 







NOTE: Und tre.b-ent benefits were evaluated, l.rt tre.W.t cost, are Included In th. con.truc.lon cost. 
I/ 60-years at 7 1/8 percent (0.07360). Price b.lt 1979. 



y Project evaluation resulted I ..... f,. M t 11 ^/ 
loeal benefit accrual. 

4/ Downstream 1n Wyoming. 



u hand,. norl 



June 1979. Consortium of 
t would be untbli to pay for 






FIGURE C-4 ALTERNATIVE - 5 



AUTOMATED BORDER IRRIGATION (7,350 ACRES) A N D 
SPRINKLER IRRIGATION (7,850 ACFES) 

FOUR ACCOUNT DISPLAY OF IMPACTS -. BIG SANOV RIVER UK IT SALUITY SIUDT, HYOMINS 



HAT tO HAL ECONOMIC DEVELOPMENT ACCOUHT 
Htaiurg of Effictl Htnuri gf Efftcll 
caiTiQnsnli (Average Annual Oollartl \J Corpaninll (Avaragc Annuil Cellar i] \j 


Evl :wl CJJ4.I r !*.(-. 


BCNEFiiiM. Emcrs 


I 310,000 

304,100 
-Ji.l-j7.-i9P-, ^ 

$!,731 ,500 


ADVEBSE IffECTS 


IDVElit IfFECI 


. fteduci TtS ty 11.34 ml) t" If* 5fi >f <* 
Gret^ River, Vjo. l~.i ty S.C9 n^yl In t^ cl:ra3 
Rlvir at Itfr1a1 Dm. Cill'ernti. 
I. ReiJ ila Sir.iy lr silt tciJIrg to tie Crui 
Rlr frtn 157,tM tan i-^.iltj is 103 .ir3 I-vi 
3. Increise My 1 ind prod-jstr- ty n i.erjje O.tM 
tofti/ic,//r. 
4. Canitne itlr by litrc.lr; cn-flm lfrl;itla. 
efficiency fro* I to fEI t'-i prejtsl tl'lcle-.cj 
Iron J la 181. 

1. Iprwe ihuil ouillty cl 1'9 Sin-'y Rtur frai 
81] SinJy Pan dwnilriM t/ fiKrditc] itrimflart. 


n. Iho value ol uiori of IncroJied 
outputs of good* and service*. 

1. Increased Agricultural Production 
Eden Valley 

2. Downstream Salinity Reduction 
a. State of Wyoming 
t>. Loner Colorado River 

TOTAL BENEFICIAL EFFECTS 


A. trrlgttlon 

1. Construction Cost i 779,740 
(tlO.580.640) 

2. Technical Asslttance 120,700 
lfl.640,000) 

3. Optratlon lfO,3 
4. Maintenance 214,480 
5. Replactwnt ...... j.' ). 
Subtotal {1,494,390 
B. Uetland Mitigation 

1. Installation t 50,730 
(1689,200) 


of Hilir, 

I>M jnd air 

. Art 11 of 
atural Miuty. 

. Bloloolcil 
retourtei and 
llected eco- 

D.lrrevtrileli 
Or 
rretrldible 
ComltHfltl Of 
resource!. 


bOT^er'dltet to IrrljileJ *j/lnJ. 


to sow Other irrlsillon Wd. 
3. Dry up iillte sMfi cr rtjjti llxi In i;i Mis. 
the Big Si^y Rinrvcplr. 
4. Provide lidlllw.il mMr f;r Irltrrw fii'wr/ lll 
froa SI) iJiiy Bjstrv;!' M Cina> t'1S^ ofl 
relraie siheSute rticm'-H! ty tr* nyaaTpg m 1 
fllh Dtfirtwnl. 
5. Reduce Ur u^llii Is !,<36 tftliw cr jra 
e11i.1r.iw 1.197 tla-d acrd cf Type* ', J. 3. ( . 
9, 10, ind 11. 


NET GENERIC 
J 


(199,310) 
3. WiterColt 6.Z&0 
'. Operation, Kalntenince, and 
Re pi icemt nt iiiSSL 

Subtotal I 88,190 
TOTAl ADVERSE EFFtCTS ll.5ag.JBO 


prenrylng ind e".h*r:1nj 3S7 wUind icrei of T*i 


Idjactnt lirrestrlil MMIil to Mil (id eascltui. 
7. Inereite mwrfoul trttilfj In eilifd tancltiti. 
1 Coniui* a und(terBtne5 jrounl ol ftssll 'jell 
during toil true 11 on ird cf*rit1i cf prajett. 
Z. Ccmll laoor far projett eatntlsn tsd r4nt*'i'. 


IAL fFFICTS 
B..9JO 


REGIONAL DEVELOPMENT ACCOUNT Htllurt ol [llecll 
Heaiure ol (ffem ... of t^inn Den of Hallon 
Ci^QMnl!, Sue of W/omlno *U l Nation Corcponenli (*,, A*,gl Oollirtl.i/ 


Ccmponenll "*nj 




304,100^ 12.117,400^ 
310,000 

594,960 -594,950 
24,640 -!*,fi40 

WORK-YEAHS 

0.52 Semiskilled 
1.40 Skilled 
4,90 StmliKllled 
13.29 Skilled 
Sg.SO SealtMlled 
0.72 Semiskilled - ; 

8/56 Semiskilled 60.4! 


Conn ,, 

tn^B5t EFFECT: % 


A. leal "xcm, 
gl 111 (button 

B.lire, health 
and safety. 

- . " 


1 CrtiH M wort-ytiri tl Jots lor ana rtsljeit! 
ind 50 Joil In Lower CflUrito Btilv >r1| , ( 

dlllrlcuttd t t ir,-UM dm "1 fjH:-n 
IKCOf ' >n 1W !Jli! f J.'i<r 

ttJitm ct *^ iJ"? 1 *-* 

lets than S.OCO If 13 
5,000 to 15,000 71 
(fare Win 15,000 n 

1. Intreaied wtput .III M !" llrtllock t rrft'M. 
I. Reduction In (lit xlll drtafi wit ol tr 
tratnt Wille eeWMl^ "r oiilfty. 


ft. The value of Increiied 
auipuii of goods and icr- 
vlcot to uiort. 
1. Salinity Raducllon f 
Z. Irrigation 
3. Aildltlonal wages and taUHes 
accruing to thn region from 
Implementation of: 

a. Project OM1R 
b. Wetland Mitigation OMSK 

B. Itio vlliro of ogtpull to 
kjieri fctldlng In the 
region from monolary . 

1 , InJIrrcl acllvlllel 


irlbuled xllMn lh uglon 
to achieve oulpull. 
1. Hultlpurpoie salinity reduction 
ud irrigation, 
a. Project Installation - - > ' n ' 1w 
b. Helland mltlaatlon w '" 

Eg! aui 

c, Project OH1R - - un 
d. Wetland mitigation OUR - !t> 

127 }40 

2. Project administration - * '" 
(Technical Assistance) 


TOTAL COST ? ' ' -^ 
Ngt Banelttlal Effll 1_! '. 

E,rf>loyr.nl1 UOm-rtAjj 
uyfisc EffECIi 


fj-om Irrigation and 
reduced damages from 
salinity reduction. _ 

Beneficial Effects % 
TOTAL BENEFICIAL EFFECTS 

Employment-: 
BEHEflClAL_EfFECIS. 
A. Increase In number and types 
of Jons. 
1 . Biployment for wetland 
mitigation , . 
2. Employment for project 
construction ._,,,, 
3. -Employment for project WR 
4, Employment for accelerated 
lend treatment 
5. Indirect activity 
tOTAL BENEFICIAL EFFECTS 


None 

NET (ENIFICIAl EfftCTS 
al,MSe.likllled 50.41 

islso sunn t 

. 



KJIE- Land treatment benefits were evaluated. Land 
,/ 6 o-yea at 7 I/a percent (0.07360). We. M. 



^ local bnf" accrwl. 
4/ ownitrew In Wyoming. 



c.tro. pro,r- 
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FIGURE C-5 ALTERNATIVE - 6 



LAND RET I REMENT 
(But OUT 15,700 ACRES OF IRRIGATED FARM LAND) 

FOUR ACCOUNT DISPLAY OF IMPACT! -- BIG SANDY Rim UKIT SALINITY STUDY, WYOMING 



HAT Id HAL ECONOMIC OEVELOPHEKT ACCOUNT 
feature of Effocll Hiure of Efftcti 
component. (Aver.g* Annual Dollar.) i/ Corpon.nl, (Av.r.j, Arm.,1 Dal IIM, I/ 


ENVIfiONHENTAl qitfLITI ACCOUNT 
Ccrponcntt flcjiure of Effect! 


ft. The value of men at tncrsaud 
autpuM of goad! and larvica!. 

1. Downstreim Salinity Reduction 
e. State of Myomlng J B42.200 
b. Lower Colorado River 6.672.600 ^ 

IOTAL BENEFICIAL EFFECTS 17.514.600 


A. Retirement of Project 

1. Irrigated Land 1 924,410 
(112,560,000) 
2. Farm Homes US, 790 
(12,660.200) 
3. Farm Building and Equipment 138,740 
(11, B85, 100) 
4. Reimant Acreage 89,660 
(11.218,200) 
5. Moving Expense 10,580 
(1143,800) 
6, Business Displacement 592,390 
(18,04B,BOD) 
7, Dwelling Replacement 72, lea 
( I960. 700) 
8, Appraisal Fee 2,140 
(129,100) 
9, Cost to Retire ExHltlng Mortgage 73,570 
(1999.500) 
10, Project Administration 104,980 
(11,426,300) 

Subtotal 12,104,440 
B, Wetland Mitigation 

1. Installation 1 88,740 
(H. 205,700) 
2. Tecnnleal Assistance 12,470 
(1169,400) 
3. Operation, Maintenance, 1 
Replacement 40,900 

suc-ioial i^jjj.no 

TOTAL ADVERSE EFFECTS 12,346,550 


ItKIFKIAl Hit) 
ADVERSE EFFECT 


i 


A. DM. HI, 

conildirttlon 
of uiler, 

B. Areas of 
natural beiuty 

C. Biological 
resources and 
selected eco- 
lystnts. 


1. Reduce IDS by (7.40 mg/1 In the Green River at 
Green River, u >0. and by 16.04 ng/l In ttie Colorado 
River at Imperial Dan, Cillfornla. 
I. Reduce Big Sandy River uU loading to One Green 
Rlvar from 157,600 ton! annually to 32.JDO tons. 
3. Increase Big Sjndy River streanflow 57,600 ac.ft. 
annutlly Fran Reservoir to Giison Bridge. 

1, Change 14,080 ac. of hiylind cover to ringtland. 
2, Improve visual quality of Big Sindy River from 
Big Sjndy Dim itovnstrein by Increasing slrftn flows. 

1, CHange 14,030 ac. of hayland cover to nngetand. 
Z. Change 2,590 ac. of various needy ditch banks and 
bonier dikes to nngdind. 
3. Dry up sillne seeps or reduce flowi In seeps below 
the Big Sandy Reservoir. 
4. Provide iddltlonil water for Instream fishery flows 
fron Big Sindy Reservoir to Kasson Bridge on 
reteiie Ichedule recorrHnded by the Wjming Gane ) 
Fish Deplrtnent, 
5. Reduce vater supplies to 1,010 vetlands ic. and 
ellnlnate 2.765 wetland ic. of Types 1, 2, 3, 4, 
9, 10, and 11, 


NET BENEFIC 
15,168 


preserving and enhancing BG2 wetland ic, of Types 
3, 4, 9, and 10 ind addlog Ind enhancing 430 ac. 
Of id Jj cent terrestrial hiblut to wetlimf coipleit. 
7. Increase witerfowl breeding In wetland coopleies. 


or 
Irretrievable 
torn! fronts of 
resources, 


during construction and operation of project. 
2. Comlt labor for project operation and nilntenance. 


1AI EFFECTS 
.250 


REGIONAL DEVELOPMENT ACCOUNT 
Heaiure of Effect! Heiiure of Efftcli 
Cdmpanonll SlJlo of Iteming Hen of Nation Cmponsnli Stale of leaning Beit of Nilion 
(Avertge Annu.l Oollari) \J (A.srjje Annual Oollarit \J 


SOCIAL UUt-BEING ACCOUNT 
Coneonent! Ktnure of tfft.t! 


SCHtFlClflL (FFECTS 


CD.UI ,/ 

ADVERSE trmis *< 


AOfSE EFFtCT 


1. -Create )5 work-yeirc of Jobs for area residents 
and 336 Jobs In lower Colorado Basin. 


A. Tlvo v.lluo of Increiiod 

1. Salinity reduction t 8*2,200 ^ I 6,672,600 & 
2, Additional wages and salaries 
accruing to tne region from 
Implementation of: 

a. Project OHSR 
c-, -Wetland mitigation OH1R 40,900 -40,900 

B, Tho ualua of outputs to 
uieri caitdlng In the 
region from monetary 

1 , Indirect ictlvlllei 
ittocUud wltti In- 

froni reduced damages .... ... 
irv.t sollnlly mductlon. 1,672,000 16.750,960 

2. Returns due to change 
In employment. 1,184,100 
3. RolnvesUwnt of capital 
received for land, farm 


trlbuted wllhin the nglan 
to tcMevt outputs. 

1. Single purpose ullnfty reduction. 
a, Project Installation - - t 2,099,460 
b. Wetland nltlgatlon 68,740 
c. Wetland mitigation OH1R - - 40,900 

2. Project Administration - - 117.450 
(Technical Assistance) 

B. The negative value of outputs 
to users residing In the 


01 11 rl but Ion 

B. lllc,netllh, 
Hfly 


IKEWi / tn INCCHE / BENEF1IS in 


Less thin 5.000 17 10 
5,000 to 15,000 71 CO 
Hore than 15,000 12 30 

3. Region costs of 1631,500 will be borne by Incut* 
class as follow!: 

INCOME \ In INCOME i BENEFITS In 
CLASS(l) CLASS INCOME tLASS 


dlseconoMes . 
!, Indirect activities associated 
with decreased net returns from 
agricultural production. 14,290,600 
2. Loss to region due to change 
In employment. 1,340,700 

Adverse Effects 15,611,500 }? J jjii 1 5m 
TOIAL COST 17.97B,5SO 


Less thin 5,000 17 
5,000 to 15,000 71 SS 
Hore than 16,000 12 35 

1. Improve witerfcwl hunting, 
i. Improve strean fishing. 
3. Decreaie mosquito breeding areas. 
4. Agricultural production losses arount to Il,t8S,?00 
annually due to retlrtwnt of Irrigated Und. 
5. loiKl to businesses within the watershed amount 
to ! 6! 5,030 innuilly, tnd Includes el Inlnillen of 
sales, ooving expenses, building closures, and 
appralnl fees, 
5. Reduction In salt will decrease cost of water 
treatment while tnhinclng witir quality. 


Beneficial Effects 17.801,580 123.412.660 
TOTAL BENEFICIAL EFFECTS 131.014.Z40 


Net Beneficial Effects ij,970,060 121 .066 .110, 

Employment; HOHK-YEARS 
ADVERSE EFFECTS 


Employment! 
BENEFICIAL EFFECTS HORK-YEAHS 
K. Increase In number and types 
of Jobs, 
(Change In employment required), 

1. Employment for agricultural 
1, Employment for Nonagrl cultural 154.00 Skilled 2/ 
3, Employment for wetland 0.72 Senlikllled 
mitigation 1.97 Skill*! 
4. Indirect activity 32. B3 Semiskilled 336,40 
TOTAL BENEFICIAL EFFECTS 33.55 Semiskilled 336,40 
155.97 Skilled 


A, Decrease |n number and 
types of Jobs. 
I, Agricultural -B4 Skilled 
2. Nonagrleultural -70 Sill Ud 

NET BENEFICIAL EFFECTS 
33.55 Swllkllled 336.40 

1.97 Sillied 







U 50-years at 7 1/8 percent 1nttil (0.073W). Prlci but 197>. 

V Source: Salinity Management Optloni for tn. Color.do River - 4JM9* '""' W ewltro1 "*" lrplcli> 
^ Hater Resources Centan In ArUoni, California, Colorado, aid Utah. 

3/ cost distribution Is all federal. All bmflti are derived fro. doMitr* Hnlty reduction, 

j/ Oownstrem In Wyoming. 

S/ Assume persons will change to local resource jobs In tM tram, oil tnd .! Indu.ry, ite. 
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ACCOUNT OMrLAT Of IMPACTS .. ., SAHOV R,y tR UNn ML|(tm 





KATIONAI ttoKonit oiiocrHt"(ouKt' '" " 




Cordon en 1 t 


fa.iur. H l Mr.,,, 
(Avtrag. Annual Doll.ri] jy Con,.on.nlt "lur* nl rif.cn 


rwiiioNHiNtfti'iiiiAu'i* Kiowf" '- 




BIHEflCIAL (FCCC tit 


Good 'tiintgiiNnt" Poor Hanioum - '- (*var. u . Annual nalltri) I/ 


' 




A, Ilio value or uteri of tiH-r 


lll Of O f 


fimi-ll_Utim Good Hiniiifntni Poor Htniohnani 


'*?."" "I! 1 ,' Nt*i,jm ,,r [f| M |, 




oulputi ( gomli anil itrvl 


..^.''.y^.f^.H 1 . tr.. , K**)!J Hi 


r A, landowner) i , ^'u . ' 


Aovm'(" ! (r 


'iH sSwr| B firX J| Ri'!i' B9 'u to * - ^/'"i'n" "hVnVw 


1, Increased Agricultural 




Cmnnullon -'!'. u i! t '..(r.. ,. fi i u l u A'Jr 


A "uTjaV 




Hl/1 10 


Production 


I llfl.WW .'/ ( (, 


/ , v . 


iiinililtrrai 


rallrornla." ""^ Rlvor aL Iln| " :r1 


al Dan 


?, Downltreani Salinity 




' (l.r,ft?/IJ rd u '[lon)"' W l (f'.(.J) 


I 1 Jnil imt'i 


2 ' Rfvo^f"' 9 fsy'fJi 11 1 ' "" lDJd1n!( lo lh 


& Grocr 


Reduction 




ll.HO.iSO IS,050 




3 (CoNHm.jc^nt) tol45JO() ll (f|t cr H] l l | ^ 


10 ton; 


1. SlitW Of Wyoming 


iln.MO 9 j_ floo 


!- 'iSi"!i| r .t| '" I7 .S) (,!)) 




' ton""*/]IJf m |lrnituctl011 ^ " "!!B 


O.EOJ 


b. Lowor Color)*! Rlvor 


, lilWI.WXI -V ,.916,109, 


ay jj j < TJ\ 
Sublnltl 11,4)0 080 i'llVw 




*' n??lr!/*i CI ' "? '"W^J on-''" Irrlg 

t fflKgRSS!S!!:gj'n^ 


lion 


TOTAL fl[N[flCIAL CfflCIS 


J^W-''- M.,PJ*,x) 


0. Mllind Hltlqallon 

1' IfllCAllltlnn Hint IWM i*^ A 


B. Artii or 
natural boju 


fllfj Sflndy Ka^i downilrudni hv Inrrttatipi* .1 
"J ini.iuniinr| 11 

* Changs undo lernl nod amount of varinm win 


tXito 






*'<"' uwr.uoo) (liu.sio) 


rmonrcei an 
in cclod eco 


liinti am! bordor ill tut to Irrlnstcif haylir 


y dltcl 






t J9.SIO i ,5,5,0 


lyilcmi. 


fi^dVio'^^n^ri^eioi!; 1 ^,,^ 1 " 1611 ' 






'' T KtiJi!, '"'' /M| ii.wi 




3 ' l''o B^'slnSJ BmfvSi'r 11 '" 1 ' 1}w '^^" 








] -i'C J.Hfl 




*, Piflvldo jdillilnnal M tci> for Injlrcan risli 


ry l\a 






'' H "" rCott J.1M J.IM 




6, nodJi'co"^^^^!!!! lo 3503 


^ 






iutl10 " 1 I 0,650 1 iA *rn 




' S1VSSS K;S lili 


if 






















Jdjacont WiTcilrlal liatiltit lo wolland cor 


W> 01 






wr*i wt rrrters IMH.IU .. 




/, IncrMtg w.ilorfowl breeding In wolland comp 


'tfJos*' 




HIT iHNinciAi. (rricii n.,011,170 JJM MO 


or 


1. toiijuma an undotonnlncd anounl of foiill futi]. 
l r i? " slr '!' : tln. lil o^mlon of project. 
H. Cm.nl 1 labor for project operation and maintenance 
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I4;!9 ItnliUllcd SJ.JI 


KlI lINtflCML [fECTi 








IOIAL. BEKCnciAl tfrtCTS 


8,51 SlRUktllld {7 ]) 


1B.5C SCffllikllled 57,31 










10. 00 5U1T*.) 


!0,B6 Skilled 









lnrt for 50->r proj.ct llf. .l 

'/ 60-ylin *t J 1/B prct (nttrtit (0.073W). Prltt bit* 19. 

?/ "'fj^ilj^'^ f^^ " '<" . '" '""" *l 1-W.W If Irrlg.Ud ier*i .r. r,dud. 
)j OwDiirtta In MytHlnj. 

^ Iwrcti siif'&^renWffivttaw^^^^ jun 

j/ Animal good MntgoM'it, only for <f It pity pgrpoi*). 

/ Ctt dlitrltutlM It .11 f*I.ril. Kljorttx of bflt tr* Airlv..! fr doMOtniM J. Unity r.ductton, 
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SUDLETTES FLAT EVAPORATION RESERVOIR 

AH D WILDLIFE REFUGE 
FIGURE C-7 ALTERNATIVE - 10 ^^ Aa{|UHf , mA , QF IHrAcrs .. S |fl S AND RIVER UNIT SALINITY STUOY , WVOHINS 



NATIONAL [CONOMIE OlVUOMtNT ACCOUNT 
Homiro of fllctu Nttiuro ol El'tcli 
Ccnponcnll (Avoflgn Ann, nl Dull in) ]/ Con,]0ntnl 1 (Av.riJB Annual DolllrO \J 


rNVIfiONHENIAL QUAIIT ACCOUNT 
Cwrpontnt t Hcsiurt of [fttcl. 


DEHEriCIAL EfflCIS 


AJM5LIi!t!i 

A, Punplna to riurvolr and tvipontlon 
oF lallnt niter, 

1. Construction Coll ( 669.670 
j.090,EOO) 

1. ITpJcct Aihlnlltrltlon and 157,700 
fnglnaerlnn Servlcel 
((2,141.1(00 ) 

1, Operation 241.060 
4, Maintenance 7H.OIW 
6. Raplaceinant J.410 


awn IAI Anal 
AOVEH; Cfrtcis 


A, The v.ilua l ulcn ill (nrmMxl 
mil|Wlt it yutuli ,1ml lorvlici. 

1. Downstream Salinity Reduction 
a, State oF Hyotntmj I 401. 700 ^ 
b. Lowor Colorado diver Bailn 2,1170,700 " 


). Ar as of 

natur 1 beauty 

C, 01 logical 
reiou cos 'and 
solec ed oca- 
lyitcnt. 

0. Irreversible 
or 
(rretrlevibla 
can.iltments of 
ratourcct. 


I. Reduce IDS by 3Q.55 ro|/l In the Green River at 
Green River, Hyo. and by 6.92 mj/1 Ir the Colorado 
filvcr at Impnrlal Dam, California. 
2. Reduce Olg Sandy Rlvor talt loading to the Green 
River from 157,600 tons annually to 76,300 Com. 
]. Pump 13, 400 acre-fce<t oF saline water to Sublottni 
Flat For eventual evaporation. 


TOTAL IIENEFICIM. EFFECTS .Ui.M.'DO 
NET BENEf 

,w~ 


rcFugc In a high plains Jcsert setting, 

1, Dry up saline seeps along Dig Sandy River. 
2. 0creaie slre^mflow In Dig Sandy River Fran 
Gasion Bridge to Green River, 
3. Credo i B.OiM acre conalei suitable for wetland 
xatcrfowl ind several other aquatic and soml- 
aquatlc ipeclet. 

1. Change B,0!4 acrat rangcland to reservoir area. 
2, Con lino an undaloralmd amount oF foil 11 fuels 
during construction jnd operation of project, 
1. Comrlt labor for project operation and iMlntenancc, 


TOTAL AOVEBSC EffECIS IU50JIOO 

CIAL EFFECTS 
S 1.199 


JlfGIOHAl CUVIIOPHENI ACCOUNT 
HtiHiirt ul lllou-l. Htttiir ol Mltctt 
Curfianenli M18 of Wyoming Bnil 0' Nlllnn Cmromnli llilt ol Myomlno fall <i( futon 
(nvor.tjn Anmul Dalliri) V <Arj)t Annual Ootlirt) J/ 


SDCIAI ucLL-cuita nccounr 




Colin 

irlbultil xllhln 1h< r.glon 
to nMttf outputl, 

1. Single purpose lallnlly 
rtduetlon rmrvolr 

i. Project Installation - - ( 669,6)0 
b. Project CHIR - - 3*2,550 
I. Project uMlnlitritlon - - 157, 7BO 

Hwurir.rn . -- 11,160,000 


(OVIBSE (FFECT 


1. Create 61 work-yein oF Jobs for area residents 
ami 1)9 Jobi 1n Lowor Colorado Dssln. 
!. Region Inco UonoTlll ol S 1 .436 .540_ will Ho 
[Ililrltmltrt b, hicwno ( U*i -ti lt>llo-in 

INCOME '/. In INCOME ' BENEFITS In 
CiflSilSl CLA15 IHCONE CLASS 


A, Ihu vtliiD ul (ni.roiiiiji) 
ouipuii nl auurti inil inr- 

1. Salinity doducllon I 4H1.700-/ I 2,B)B,700 & 

2. Additional wages and 
salaries accruing to 
tho region From 
Iftjilcmentallon of: 

a. Project OHSR 322, GSO -)2*,D50 

8, The viluo nl uulpu i to 
uteri rottdlng In ha 
[nylon from monnlfl y 

1. Inilirccl n(-Hvl lot 

fron reduced damages 
from salinity reduction. 631, !90 9 ,BB1.9tO 


dfltr bullon 

B.LIfe, health, 
nd safety. 


Loss thin 5.000 17' 10 
5,000 to 15,000 71 60 
(lore than 16,000 12 30 

1, Improve waterfowl hunting, 
2, Improve stream fishing. 
3, Provide wildlife refuge for various recreation 
activities. 

4. fled lie I on In salt will decrease cost of water 
treatment while enhancing water quality. 


TOTAl COST 41.150.000 


f , ,...i,,i.i tff.,1, Jl,4]6,540 (ll.I90.07D 


EirplDynt t UQRK-YEARl 


TOTAL OINEriCIAL IFEtCTS !Lljt9?it61fl-. 


Employment: 
DEHEF1CIAL EFFECTS HPJWJARS 

A, Increase In number and 
typos of Jobs. 

1. Employment for project 3.66 Semiskilled 
construction 7,64 Skilled - - 
2. Employment for project OHiB 32.16 SonUUIled 
3. Indirect activity 17.07 SenlskllMd 139.02 

TOTAL BCIIEflCIAL EFFECTS 51.79 Semiskilled 139,02 
7.44 Sklllnd 


None 

MET BEHIFKIAl tFFICTi 
$1,79 Smliklllad 119,02 



1107 E; Land treatment be/inti wire not tvj tinted, 

I/ 60 yaan at 7 I/a percent 1nttr*st (0,073*0). Prlc* bist 197}. 

II So 

py No 

4/ All costs ar from fWeral fundt, 



,. . 

urc: Salinity MinUMMt Optloni for th Colorado Rlvjr - dWtBt MtlwtH iiH control proorun luptcti, Jan. 1979. Coniortlm of 

Hatar Re sources Contirs In AMiona, CiUfornlt, Co lor (do, ind Utah, 
benefit) accruing to local I pen son. Mnifltl accruing irt ill downitrtM. 



CFI>TFIIREP 14BO 



FIGURE C-0 ALTERNATIVE - " 



L AKOOHHE R PREFERRED 
INCLUDES PORTIOKS OF ALTERNATIVES 2, 1, 5, 6> 8, AND 9 

. BIO SANDY RIVER UH1T jALlHITr STUDY, HTOHIHO 



- -. -- NATIONAL icSioti'it DEV 

H=iure uf tffeclt 
,.,, (Avr!/o Annual Oollurt) \J 


tOPHEHT ACCOUNT 
MMiur* of Effect! 
Co-rvwunli lAv.r.ga Annul! Ooll.ri) \J 


ENVIRONMENTAL HUMITV flCCOUNT 
Corponnli Hcisun ai Ufctli 


immilttKU 


BFHCnCTAL AND 


, Reduce concentration of dissolved solids tiy 3Q.25 
mg/l In the Green River at Green River, VI and by 
9,69 mg/1 In the Coloardo River at Imperial Oan.CA, 
. Reduce Big Sandy River salt loading to the Green 
River fron 167,600 tons annually to H7 ,400 tons, 
, Increase hayland production hy an average 0.47B 
toni/ac./yr. 
. Conserve water by improving on-farm Irrigation 
efficiency for the 2,000 Irrigated acres from 39* 
to 56( and project efficiency fron 3S to 201;. 
5, Miter not diverted due. to irrlgatlom retirement 
4S.OOO ac, ft. 
. Change 12,285 ac. of tiiyland to range or pasture 
land. 
. Imurovo visual quality of Dig Sandy River Fran 
. Dig Sandy Oan downstream by Increasing streamf lows. 

, Change 12,205 acres of haylaml cover to range or 
pasture. 
2. Change 051 ac. of various weedy ditch banks and 
border dikes to rangeland. 
. Ctvango 370 ac, of renafnlng haylind presently 
Irrigated by flooding to some other Irrigation 
method, 
. Dry up saline seeps or reduce Flovi In seeps boloii 
the Dig Sandy Reservoir. 
5. Provide additional water for Inslream flshary flews 
fron Dig Sandy Reservoir to Gas ion Drldgo on 
release schedule ractimi ended by the Uyonlng Game 1 
Fl sh Oepartracnt. 
. Reduce water supplies to 1,363 wetland ac. and eli- 
minate- 2,413 HelUnd ac. of Types 1 ,2,3,4,9, IO.S1K 
. litigate adverse effects on wetlands In f6 above tiy 
preserving and enhancing B62 wstland ic. of Types 
3, 4, 9, and 10 and adding and enhancing 430 ac. of 
adjacent terrestrial habitat (o wetland compleiEs, 
, increase waterfowl breeding In wetland completes. 

. Consume an undetermined amount of fossil fuels 
during construction and opera t Ion of project, 
1, Connlt labor for project operation and maintenance. 


1, Increased Agricultural Production 1 ".ZOO 
2. Downstream Salinity Reduction 
a. State of Wyoming 490.400 
b. Lower Colorado "Ivor Basin JjPJliPM "' 

101AL DENEHCIAL EFFEC1S tJj53iM 
NET BENEFIC 


A. Irrigation 
1. Construction Cost 1 104.450 
2. Technical Assistance 9.960 
3, Operation 5 . wo 
4, Maintenance 1Z.9M 
5, Ropliccnant HilM 
Subtotal f HD.iBO 
B. Lind or Irrigation Retirement 


A. QuiHIy 

, Areas of 
atural beauty. 


1. Retlrewnl Cost 12.016.640 C( u,^,,.,, 

Z. Admlnlstritlnn IQQ.tTO resources and 
selected ceo- 
Subtotll 12,117,470 system*, 

1, Instillation (H, 139,200) 1 81, MO 
?. Technical Assistance (1159,060) 11,710 
3. Hater Cost >3,3ZO 

4, Operation. Maintenance, and 
Replacement t$j32i 

M. (fftCTS Subtotal 1 135.410 
TOIAL ADVERSE EffECTS EiMiM 
J40 

D. Irreversible 
or 
Irretrievable 
c dunlin en ti of 


. ^ .'.'"*..'.. "_.J. ',!-".... 


ct UNI ^ , (!., 
HaAiuro o' tr rdci I 

. . iing ol Uyomlnj BM ol Nttton 
'"^ (Avtr.]ii Anmrtl Oalltri) V 


SOCIAL UEU-OEING ACCOUNT 
, (( nm\urt ol tftciH 


REGIONAL DlvUUMlNT 
HDan.ro ,,l Eflnct. 

Corpo-.cn.. Sm. ..t Uywrlno ,,. .";!'./' """"' 
(Avornvn flnfluftl (loll tr il \/ 


OEHiriCIAl Emm 
ft. The value ol lncri<J 

"l.T.HnUjr reduction t 490.400^ 14,031.000^ 
2. Irrigation 3*1*00 
3, Additional wages and salarloi 
accruing lo tho region from 
Implcmontallon of: 
a. Project OHSH 34, HO -",140 
b. Wotland mitigation OHSri !6,G40 -26,540 

B, Tho value of outputs to 
user) residing tn the region j, 
from monetary external Bionomics. -' 

1. Indirect actlvltlei associated 
with Increased rut returns 
from Irrigation and reduced 
damages from salinity 
reduction. MS. 770 7 .261,550 

1. KBtunn duo tn 
change In employment. 902,000 - - 

3, Reinvestment of capital 
received for Irrigation 
retirement, maintaining 
livestock operations, 
land and farm Improve- 

ni-Mflrlnl FffwM tn.i5Hj.9Sp. Jl 1,231 ,870 


A. Thii vjluo of roiourfa* i'on- 
II IhgKd Hllllln Iho rtglon 
lo ichlavn nulpull, 
1, Multipurpose salinity reduction 
and Irrlo'tlon. 
. Project InUallallon - - 12.121,120 
b, Wetland mitigation a3 ' 040 
c. Project CH1R -- M.' 
1, Project iJmlnlslratlDn - - 121.500 
3. Wot land "Illgtllon CHifl - - ' MO 
a, HetlanS mitigation water coil n ' 3!0 

B. lha negative value of output! 
to users residing In the region 


AOVEBSI EfFECT 
A, Hell Irlcow 
dUlftbullon 

,If l> 


1. Create 24 work-years of Job! for area residents 

illttHbuicd Oi Imorn* clan jv lollown 
(.COM i tn INCDHE ' "'NEFIT5 in 

A ilil nm ihWHE CLASS. 


Less than 5,000 17 10 
5,000 to 15,000 71 60 
Here than 15,000 1Z 30 

3. Region costs of il.M^OO xlll bo borne by 
Income cla as follows: 

[KCCHC 1 In INCOME t BEHEFIIS In 
CLA(1) CLASS INCOME CLASS 


dl (economics. 
1, Indirect activities associated 
with decreased net returns 
from torlwlturll production 13,744,200 

2. loss to region du* to change ( ^ ;M 


Lais than 5,000 17 
5,000 to 15,000 71 65 
More than 15,000 12 35 

1. Decrease livestock grulng around otlands. 
2. Improve waterfowl hunting. 
3, Increase stream fishing opportunities, 
4. Increased output fill bo In livestock production. 


Adverse Effect) _4.,761^QO .j.j.OJ..^- 
TOTAL COST jjjli&t^ 
Net Beneficial Effects '' i"*" * * .---i - 

bVl^nti SSSHIA" 
ADVERSE IFFECTS 


TOTAL BENEFICIAL EFFECTS iUiTJii!! - 

Employment; 
BENEFICIAL EFFECTS WOHK-YEAHS 


treatment while enhancing water quality. 
6. Agricultural production losses enourt to 
11,296,900 annually due lo retirement of IrrlgatSO 
wter. 


A. Decrease In number 
and type of Job. 

1. Agricultural 9 "I"" 1 
MET BENEFICIAL EffECTS 

-6.'45 Skilled 


A. Increase In number and 
types of Jobs. 

1. Employment for wetland 1.97 Semiskilled 
mlllqatlon 0.6! Skilled 
2. Employment for project O.ES Semiskilled 
construction 1,78 Sfcllleo 
3. Employment M project OH1R 3.41 Semiskilled 
4. Employment for accelerated 0.0) SemUkllid 
land treatment 0.16 Skilled 
S. Indirect Activity W.93 HS. 
TOTAL BEhTFICIAL EFFECTS 21.00 Domlskimd 145.2! 


KOH. Land tmtent b. M f1tl were iv.1u.Ud. land tmWnt cost, tn l^ded I" H construction co.t. 
\J EO-yaan at 7 1/fl percent (0.060). Trice but 1979. Consortium or 
Hater- Besowrcei Center* In ArUoni, CHfornU, Colorado, and Utih. 



.._^ .jsulted In 

* "local benefit accrual. 

4/ Downstream | n Wyoming. 
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